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EFFICIENCY AWARD for 1957 (Division A) goes to Federated 


Rural Electric Assn. for producing power at the low cost of only 


“MOST EFFICIENT” REA 


A GOOD NEIGHBOR as well as an efficient one, Federated’s POWERFUL PERFORMERS stay powerful with Texaco Lubrication. 
medern plant is handsomely landscaped, and the engines exhaust Each 8-cylinder 4-cycle Nordberg Duafuel engine is rated at 1750 
into Maxim silencers. hp at 327 rpm. 











6.54 mills per kwh. Manager Paul L. Ferguson reports that “Lubri- 
cation with Texaco Ursa Oil Heavy Duty, and frequent thorough 


engine checks, have kept average liner wear (all engines, all 
cylinders) down to 0.005” after 33,000 hours opercition.”’ 


plant wins title with Texaco 


A combination of rigid maintenance standards 
and the use of Texaco Ursa Oil Heavy Duty has 
won two Diesel Progress awards for efficiency 
for Federated Rural Electric Association, Jack- 
son, Minn. In 1954, and again for 1957, Feder- 
ated was named “the most efficiently operated 
of all REA internal combustion plants.” This is 
how Texaco has helped Federated stay on top: 


Texaco Ursa Oil Heavy Duty keeps engines clean, 
for maximum efficiency. It prevents formation of 
sludge, keeps the rings free and compression 
high, so the engine uses less fuel, and runs longer 
between scheduled overhauls. 


Minimizes wear, too. Texaco Ursa Oil Heavy 
Duty is a premium quality lubricant, one of the 


complete line of Texaco Ursa Oils especially 
refined and processed to lubricate diesel, gas and 
dual-fuel engines. For details on what Texaco 
Ursa Oils can do in your plant, call the nearest 
of the more than 2,000 Texaco Distributing 
Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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IN ALL 
4 48 STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME MAINTENANCE) 





POWER BOOSTING 
RICHFIELD’S 2-CYCLE 
GAS COMPRESSORS 


Richfield Oil Corporation’s compressor installation at Coles Levee, California, 
is one of several which have accumulated thousands of hours of trouble 
free operation with the Multiple AiResearch Turbocharger System. 


... The Multiple AUIRESEARCH 
Turbocharger System 


has helped solve the Richfield 
Oil Corporation’s need for more 
power to meet increased demands 
at its compressor stations. Turbo- 
charging the 2-cycle natural gas 
engines with the Multiple AiRe- 
search Turbocharger System prov- 


ed to be an economical and quick 


THE 


method for boosting power. 

The turbocharger installation is 
simple and clean. Two production- 
type AiResearch turbochargers 
are mounted directly on the ex- 
haust manifold. The compressed 
air is directed to the engine intake 
through an AiResearch inter- 


CORPORATION 


cooler. This increases engine out- 
put from 300 H.P. to 375 H.P. 
AiResearch is a leader in the de- 
velopment and production of air- 
cooled turbochargers and turbo- 
charger controls for ail major 
diesel engine applications. 
Your inquiries are invited. 


GiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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Diesel Power 


PEDRICK Piston Ring Sets for diesel and gas engines are “preci- 
sioneered” to assure maximum power with minimum oil consump- 
tion, to most effectively seal against blow-by, to deliver the 
greatest number of hours of efficient performance at lowest 
operational and maintenance costs. 


The rings in a PEDRICK “Precisioneered” Set are individually 
designed to assure users coordinated team action. The assembled 
set is tailor-made for unitized action in the specific engine. 


That's why PEDRICK Engineered Sets are used as original equip- 
ment in practically all leading heavy-duty diesel and gas engines 
. » » and why when replacement rings are installed, PEDRICK 
Engineered Sets are specified by most maintenance men. 


Complete Sets ...or open-stock rings, you get improved perform- 
ance, more economical operation when you specify PEDRICK 
Piston Rings. And remember, if you have any kind of a ring problem, 
you can count on us to help you solve it. Write, wire or phone: 
WILKENING MANUFACTURING COMPANY, Philadelphia 42, Pa. 
SAratoga 9-3770. In Canada: Wilkening Manufacturing Co. 
(Canada) Ltd., Toronto 2. 


Cfednich wre 


PEDRICK PIONEERED Conformable RINGS 
FOR BIG BORE ENGINES 





Temperature and pressure set points are 
inside the case, protected against acci- 
dental manipulation. Cover is removed 
for easy adjustment. 


Waximu 
Saf & 


Diesel engine safety switch 


—~ gives fail-safe protection 


This all-new Honeywell safety switch re- 
sponds to abnormal pressure or tempera- 
ture to stop or idle a diesel engine, or actuate 
an alarm circuit. 


It combines separate systems for measuring 
engine coolant temperature and lubricating 
oil pressure. The temperature system in- 
cludes an exclusive fail-safe feature, so that 
in case of damage to its temperature bulb, 
capillary or diaphragm, the switch responds 
as it would to excessive temperature. 


Temperature and pressure settings can’t 
drift off set points. There can be no false 
shutdowns due to vibration. Set points are 
easily adjustable in the field. 


Your nearby Honeywell field engineer will 
be glad to give you complete information 
about the new Diesel Engine Safety Switch. 
Call him today . . . he’s near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


Honeywell 
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@ REFERENCE DATA: Write for Specification sheet 
$1010-5 “Diesel Engine Safety Switch.” 
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For nearly 50 years Daimler-Benz A.6. 
has been producing diesel engines for every purpose 
in industry, shipping and transport. Mercedes-Benz diesel engines 
are preferred the world over for their economy and endurance. 
For further information please contact 
UTICA Div., Curtiss Wright Corp., Utica, Mich. 
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PRODUCT RPM DELO OIL RR 


ENGINEER’S FIELD REPORT NORTHERN PACIFIC RAILWAY 


South Tacoma, Wash. 


RR diesel gears show only 2° wear in 2! million miles 


Timing gears on this Northern Pacific GMC-—diesel locomotive engine, Wh j 
lubricated with RPM DELO Oil RR, recently completed 24 million th kere, DELO Oil RR 
miles of severe freight service without repairs or adjustment. reauces wear, corrosion 
NP's South Tacoma Shop Foreman, A. R. Genin (above), indicates 
degree marks on engine flywheel, used to gauge gear wear. Toler- 
ance between gear teeth shows variance of just 4° from original 
setting. Mr. Genin says, "We consider this low rate of wear re- 
markable for heavy-duty freight operation. It is typical of our 
experience during the 12 years we have used RPM DELO Oil in all 
our locomotive diesels." Engines are 1350 h.p. 16-567 series. 
e Oil stays on engine parts—hot or 
cold, running or idle e Anti-oxidant 
For More Information about RPM DELO Oils or other resists lacquer formation e Deter- 
petroleum products of any kind, or the name and gent keeps parts clean e Special com— 
address of your nearest distributor, write or call pounds prevent corrosion of bearing 
any of the companies listed below. metals e Inhibitor resists foaming. 


AOELMARK “RPM DELO” AND 


DESIGN REG. U. S. PAT. OFF 


STANDARD OIL COMPANY OF CALIFORNIA, San Franciso 20 STANDARD O1L COMPANY OF TEXAS, E! Paso 
THE CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey THE CALIFORNIA COMPANY, Denver 1, Colorado 
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Pumping 


Get tHE SEst 
FROM THE POWER 


YOU BOUGHT... 





WITH bnor PROTECTION 


Accurate check of exhaust temperatures with an Alnor Pyrometer system can 
assure minimum fuel consumption per horsepower and long service from the 
power you bought—without the interruption of many common-cause break- 
downs. 

At a fraction of the cost of your present engine maintenance bill, an Alnor 
system can give you advanced warning of: 


CYLINDER OVERLOAD 
PREIGNITION 


SCALED JACKETS DETONATION 


CLOGGED PORTS FAULTY INJECTION 


write: 


Series A Pyrometers are designed 
specifically for direct mounting on 
diesel engines or other equipment 
subject to vibration and rough 
usage. Readings are accurate to 
within + or —1%. Dustproof, 
fumeproof, splashproof. Switch 
capacities of 4, 6, 8, 10, 12 and 16 
circuits. Other models to 31 cir- 
cuits. Get full information—-by re- 
turn mail. Send for Bulletin 4361 
with complete details of the Py- 
rometer and thermocouple assem- 
bly designed for your engine. 


ILLINOIS TESTING LABORATORIES, INC. 


Utnor 





Room 507, 420 No. LaSalle St., Chicago 10, Illinois 
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After 21 months service turbocharger 
parts iook good as new 


The Ni-Resist* austenitic iron nozzle ring and tur- 
bine casting (above) look nearly good as new. And 
they are! A little cleaning .. . and both go right 
back on the job again. 


Hot parts in turbocharger last 
longer when made of Ni-Resist 


Stands to reason! Ni-Resist cast iron resists growth 
12 times better than plain iron, resists scaling 10 
times better. It holds dimensions — no warping or 
cracking — after months of service. 

Another advantage! Type 2 Ni-Resist’s coefficient 
of expansion closely matches that of the 302 stain- 
less steel Elliott Company uses for nozzle blades. So 
blades don’t crack .. . stay firmly seated during 
heating and cooling cycles. 


Other ways Ni-Resist can help you 


The same properties that made Ni-Resist cast iron 
valuable in turbochargers can be used to solve heat, 
corrosion, wear and galling problems in ring carri- 


ers, manifolds, for example. In Inco’s new folder, 
“The Cast Material that makes Turbochargers Prac- 
tical,” you get a quick, easy-to-read summary of Ni- 
Resist’s proven advantages in turbocharger equip- 
ment. To get your copy, fill out the coupon below. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


*Registered trademark 
The International Nickel Company, Inc. ppio.ss | 
67 Wall Street, New York 5, N. Y. 


Please send me your folder “The Cast Material 
that made Turbochargers Practical.” 


Name— 
Title 
Company 
Address 


Zone State 


NI-RESIST 


NICKEL ALLOYS PERFORM BETTER LONGER 
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Unique packing 


retention method 


eliminates test rings 


ee “(oe 


Atdlaets wmtiuterane 


Leak detection holes in retainer ring 
show leakage from either tube or 
shell sides (See detail below). 


Snag ae 


Exclusive “retainer ring” design, 
available only in Paracoil “PC” 
Exchangers, permits shell side 
pressure test with bonnet removed. 
Ne auxiliary equipment or special 
devices are required to hold tube 
sheet — against pressure. 

By backing off only one set of nuts, 
bonnet may be removed without 
displacing packing or retainer 
ring. Pressure may be applied 

to shell side to test for defective 
tubes or leaking tube joints. With 
bonnet off, retention studs hold 
retainer ring and packing in place. 


Tubes may be tested, re- 
rolled, even replaced, 
without removing tube 
bundle from shell. 


Straight tubes for easy cleaning. 


Wide selection 


Double packed floating tube sheet 
eliminates expansion and contraction 


’ stresses. See detail. 
of materials 


as dictated by service re- 


quirements. 


HEAT TRANSFER EQUIPMENT 


Standard commercial, ASME or 
Marine Code construction. 


Write for descriptive Bulletin 140 


Since 1915 


TYPE "PC" 





Tube bundle easily 
removable from shell 
without disturbing 

oil piping connections 


Close tolerances between tubes and 
tube holes in baffles, and between 
baffle periphery and shell, assure 
maximum heat transfer. 


TUBE SHEET 


RETAINER 


SHELL FLANGE RING 


a ay 
tte, bee. Gx Aung. 


HOW IT WORKS 


Mixing of shell and tube side fluids due te 
= failure is impossible in this Paracoil 

ype “PC” —. Any leakage from either 
side, resulting from loosening of bolts or 
worn packing, escapes through the detection 
holes. The operating personnel is thus on 
notice that servicing is required. 


DAVIS ENGINEERING CORPORATION 


30 Rock 


efeller Plaza, New York 20, New York 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 





...for high speeds... high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 






















For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 

municipal and marine installations. 






This cutaway view of the 
De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. @ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 





> 










Check 


These Advantages: 


Small Size — Light Weight Convenient Arrangement 









e e 
Wide Application 
Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 
from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than porallel axis gears For other applications, contact 
5000 hp plonetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 


against 6000 Ibs. for conventional gear. 














— “a ~~ = 
22” to 46 GEAR SELECTION CURVES | 


GEAR | GEAR| 


— —— 
gikading 
Rangel 


| | 
| GENERATOR | cn 
For further details, 


write for Bulletin 2400. 


HP PER RPM 




































DPYMINNA Steam Turbine Company 


Nottingham Way, Trenton 2, New Jersey 





FOR ANY LUBE SYSTEM 
PROTECT YOUR ENGINES 


For Full-Flow DEPTH Filtration: 

Fulfio Filters with genuine Honeycomb Filter Tubes 
provide true depth filtration at high or low flow rates for 
stationary engines, mobile engines or bulk fluids. Every 
drop is filtered finer and finer — through hundreds of 
precision controlled filtering tunnels. These diamond- 
shaped tunnels are engineered for exact uniformity in 
size, shape, depth and density. Contaminants are 
securely trapped in inner storage cells. 


For Full-Fiow SURFACE Filtration: 

CFC Flo-Pac is offered in a variety of models using 1 to 
36 resin-impregnated paper cartridges. Each cartridge 
provides more than 6300 square inches of filtering 
surface. 


For By-Pass Systems: 

CFC Multi-Cartridge Filter offers seven types of inter- 
changeable cartridges — inert media for solid contami- 
nants or Cranite (fuller’s earth) for removal of solid 
particles and all products of oxidation. CFC Michiana 
Filters are also available in a variety of models for 
rugged service within minimum space requirement. 


For new catalog, write today to Department DR 





ts ose capita FILTERS CORPORATION 
if MELROSE 76 MASSACHUSETTS 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON, INDIANA with genuine Honeycomb Filter Selective filtration of oils « water-oil 
Tubes for controlled micro- separators « magnetic separators « 
clarity of industrial fluids. pre-coat filters * coolant clarifiers « 


MICRO-CLARITY AT MINIMUM COST automatic tubular conveyors. 
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On Maintenance Engineering 


Throw the average design engineer into a maintenance 
shop and he’d be lost. Ask him to pinpeint the causes for 
an obscure but bothersome engine condition. Or decide 
whether the lube oil changeout period can be safely 
increased. Chances are that he'll be stumped. Normal 
scope of his engineering activity does not provide the 
background and experience for making decisions in this 
type of engineering. And a high level of engineering, 
both theoretical and practical, is needed to cope with 
problems of this sort that are cropping up daily in the 
field of maintenance engineering. This is particularly 
true with today’s high-performance engines that require a 
highly exacting brand of operation and maintenance. 
In all fairness, the maintenance emgineer would be 
equally confused if handed the design engineer’s project. 
We're not being critical; we’re just pointing out that 
these are two separate phases of engineering even though 
the same equipment is involved. Each phase has its own 
objective, its own background and wealth of specialized 
know-how, and even its own philosophy. The design 
engineer is concerned in building the best product that 
he can at a price the market can afford. The maintenance 
engineer takes this product, adapts it to do a 
specific job and then tries to operate it efficiently 

at the lowest cost for the maximum length of time. 

The jobs are equally important and require equal 
though different skills. Yet while the status of the 

design engineer is clearly defined, the maintenance 
engineer commands less recognition. He’s growing in 
stature, though. Managemeat is learning the economic 
importance of high-grade maintenance engineering. 
Railroads learned this early and we find top-flight 
engineers heading up maintenance. And we're glad to 
see a steady improvement in the caliber of men in 

top maintenance spots in other fields. It’s a highly- 
specialized calling and one deserving greater 
recognition. Precedent has been established. Plant 
maintenance engineers enjoy a distinct status; why 
not maintenance engineers in our field? 





ADVANCED DESIGN PISTONS 


By GILLETT AND EATON 


for Longer Heavy Duty Service 
TROUBLE-FREE with thousands in use 


WIRE INSERTS 
PUT CAST IRON 
WEAR IN TOP 
RING GROOVE 


G and E Wire Insert 
Piston before machining 
(left) and after ring 
grooves are cut (right) 
showing how the steel 
wire forms a tough wear- 
resisting surface on both 
faces of top ring groove. 
The patented ferrous 
plug molded in the head 
(for diesel pistons) pre- 
vents burning through 
head and lengthens 
diesel piston life! 


% Low initial cost... Low cost per mile 


%& Amazing increase in piston life 
> Maintains new engine power and perfermance 


With the thousands of G and E “Wire Insert” Pistons in 
use for periods up to 3 years—a phenomenal record for 
trouble-free operation has been established. The ‘‘Wire 
Insert”’ greatly reduces top ring groove wear and increases 
piston life. 

The ‘Wire Insert” piston design—exclusive with G 
and E—combines all the advantages of aluminum alloy 
pistons with the long life of steel in the top ring groove 
lands. No noticeable increase in weight—unequalled for 
rapid heat flow—and at low cost. 

A pre-shaped steel wire is cast into the piston where the 
top ring is located. When the grooves are machined, the 
closely spaced wire surfaces form hard bearing areas on 
top and bottom faces of the groove. Result—reduced 
ring land wear, longer piston life at lower cost. 


Get the G and E Wire Insert story today. 


as LIGHT as aluminum...wears LIKE IRON 


VANASIL Pistons have 


200,000 miles with only .002” to .005” wear on the top 
ring grooves. On-the-road ring breakdowns caused by 
badly worn grooves ate almost eliminated because 
Vanasil Pistons reduce top ring groove wear up to 75%! 
Nothing else compares with the genuine G & E Vanasil 
—the original high Silicon aluminum alloy, proven by 
19 years of use. 


You Get ALL These Advantages Only In 
GENUINE VANASIL PISTONS 


6 &E PROVED Vanodium...High Silicon... Aluminum Alley 


1. UGHT WEIGHT—Same as other aluminum alloys. 

2. SCORING, SCUFFING MINIMIZED—Because of "Oil Absorbing” 
microscopic porous texture. 

3. LONGER LIFE—30% less friction —30% harder. Greater “hot 
strength" —see chert at right. 

4, TOP RING— Breakage virtually elimi db of reduced 
ting groove wear. 

5S. LOW EXPANSION—Choracteristics of Cast Iron. 

6. CLOSE CLEARANCES—Fitted with Cast Iron Clearances. 

7. SOUD SKIRT DESIGN—No expansion devices required. 

8. HIGH HEAT CONDUCTIVITY — Similar to other aluminum alloys. 

9. PLATING—No tin or other break-in coating required. 


repeatedly run way over 





VANAGE. PISTON WAREHOUSE STOCKS 


CALIF & ind | Whee. Co., 1341 So. Hope St, 
Anosioe the ohne ek 2768 Grove St., Gcniond ta 


NEW YORK—Bethiehem Equipment Co., 109 W. 64th St., New York 23 





GOth. Anniversary Year 


GILLETT TT. 


VANASIL* 


“OIL-ABSORBING” 


PISTONS 


FOR GASOLINE AND 


DIESEL ENGINES 


*Gillett & Eaton's trademark for a vanadium... 


high silicon .. 


- aluminum alloy. 








A COMPARISON OF TENSILE OF VARIOUS ALUMINUM ALLOYS AT ELEVATED TEMPERATURES 


a 


Write fer complete intor- 
metion and prices on 
Gillett end Eoton's Wire 
stent 4 ee 


TEMPERATURE —DEGREES F. 


EATON, Inc. 


846 DOUGHTY STREET 
LAKE, CITY; MINNESOTA 











Trucking industry in Pennsylvania will flourish, 
according to G. W. Rutland, Jr., American Trucking 


Association president. More than 150 new plants 
have been built in this state during the past ten years 
under the Pennsylvania Plan for attracting new in- 
dustries there. Nearly every one of these new plants 
is located in an area where only trucks can haul 
material to and from them. 


Steel of future may be lightweight paper thin 
and more durable. Scientists are reported by 
“Steelways” (American Iron and Steel Institute) on 
threshold of major breakthrough in controlling 
atomic structures that determine steel behavior. Re- 
sults will be steels of fantastic strength, structural 
principles permitting far less weight and bulk, re- 
liability yet unheard of. Think of the durable light- 
weight diesels that use of this steel will permit—if 
and when. 


A farm equipment maker has improved busi- 
ness through aggressive management. Minne- 
apolis-Moline’s third quarter operating income was 
more than double that of the corresponding 1957 
period. Lowered operating costs, success in recruiting 
new dealers, and programs to increase company and 
dealer sales to farmers and industrial users are the 
reasons, according to J. Russell Duncan, company 
president. 


A new law opens up a whole new area of truck 
financing. Effective January 1, 1959, it provides 
that recordation of a vehicle lien in any one state 
shall be recognized as valid by any other state, thus 
assuring banks and other lending agencies of addi- 
tional security. This will encourage granting of loans 
to motor carriers (subject to ICC regulations) buy- 
ing certain types of tractors and trailers. 


F. Perkins Ltd. mobile diesel school has com- 
pleted a 9-month Argentina and Uruguay tour. 
British Dodge 2-3 ton chassis with Perkins P4(V) 
diesel carried equipment for schooling in diesel 
theory, maintenance and trouble shooting. Recep- 
tion was enthusiastic both as an opportunity for 
technical instruction and as a British good will 


gesture. American engine builders might well take 
note, 
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Electronic “brains” now understand words. 
U. S. Air Force’s Air Material Command and Rem- 
ington Rand Division, Sperry Rand Corp. have 
jointly developed a method for using a limited num- 
ber of English verbs to instruct the computers. Sim- 
plifies programming and thus training of program- 
ming personnel. And imagine the satisfaction of 
telling what’s to be done—and have it done. 


Railway diesel maintenance is advanced by 
new, simple method for cleaning engine air boxes. 
With old method, mechanic applied solvent and 
mopped away residue by hand, carefully keeping 
strong solvent off cylinders, pistons, rings and hands. 
Engine-protective covers are used in new system 
and solvent is sprayed on. Bulk of oil residues run 
down and are drained off without touching mechan- 
ic’s hands. Time saving is about one hour. 


Gas turbine cars will be superier to any piston 
engine car the Chrysler Corp. can foresee, accord- 
ing to Paul C. Ackerman, company vice president 
engineering. He said this superiority would apply to 
fuel economy, mechanical reliability and vibration- 
free operation. However, he could not say when or if 
the Chrysler Corp. will be in a position to bring to 
market their first turbine-powered car. 


Penn-Texas Corp. will control Fairbanks, 
Morse & Co. They have finally won a two-year 
proxy battle for control of F-M & Co., makers of die- 
sels, pumps, compressors, electrical equipment, and 
other products. Buying of a large block of shares has 
given Penn-Texas about 77% of F-M shares and 
made F-M & Co. their subsidiary. Penn-Texas big- 
gest operating unit is Pratt & Whitney Co. Other 
subsidiaries include makers of firearms, and plastics 
and coal mining. 


Two special diesel tractors are being developed 
by Army engineers at Fort Belvoir, Va. They are 
rubber-tired and crawler versions of ballastable 
machines that have multi-purpose capabilities and 
can be air-transported and air-dropped. The new 
units are designed for increased mobility, reduced 
operator needs, reduced maintenance skills, reduced 
need for transport vehicles of all types, and reduced 
logistical support. 
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Stretching Crankshaft 
Life By Chroming 


A worn but sound crankshaft still has a long 
life potential. When reclaimed by chrome plating, 
its useful life is further stretched. Advantages of 
longer life and restoration to standard dimensions 
are obtained at much less than new-shaft cost. 


EAR records chalked up by crankshafts reclaimed 

by chrome plating speak well for the process. 
But its not as simple as it looks. Even experienced platers 
are kept on their toes continuously meeting the many 
exacting requirements of the preparatory, plating and 
finish operations. 

Getting even plating on the main journals and offset 
crankpin journals at the same time is not easy. The 
mechanics of handling and rotating the shaft to do this 
are quite intricate. Special jigs are used which must be 
developed by the platers. 

Yet plating is only one important step. Many others 
must be carried out precisely. For example there’s also 
inspection, straightening, pregrinding and then the plat- 
ing. Following this then there is stress relieving, final 
grind, polishing and final inspection. Cleaning takes 
place several times. 

The plating process has its own problems. Jigs and 
fixtures for handling rotation, anode design, bath con- 
trol—all must be done right. 

Here’s how one plater from the West Coast, Chrome 
Crankshaft Co., Inc., has solved these problems. Let’s 
see how they process a worn or damaged shaft from 
beginning to end. 





Plant layout of the Chrome 
Crankshatt Company, inc., 
in Les Angeles, Californie. 
Plating tanks are seen at 
the right in rear and all 
the specialized machinery 
is lined up along the walls. 


Preliminary Work 

The impression you get on entering this plant is one 
of complete orderliness, not only in machinery arrange- 
ment but also in the manner in which each machinist 
does his job. Each shaft is assigned a serial number and 
given an order ticket. Fifty items on this ticket must be 
filled out in detail as the shaft progresses from initial 
inspection to final inspection and crating. One copy of 
this ticket is sent with the shaft and gives a complete 
picture of the shaft damage and the repairs that were 
made. 

After the customer’s name and make of crankshaft are 
recorded on the ticket, the time started is written in 
and the crankshaft is on its way. First it is cleaned by 
hand, there are no cleaning tanks or dip tanks used. 
Oil plugs are then removed and oil passages are cleaned. 
Then the shaft is checked for alignment. If necessary 
it is straightened by the impact process. Briefly this 
involves rotating a shaft on vee-blocks and locating high 
and low spots with a dial indicator, then eliminating 
them. 

Next, the shaft is checked for runout of centers and 
trued up. On shafts such as that for the EMD 567, the 
center flange is checked for looseness and if necessary 
is repaired. Counterweights are measured and if neces- 
sary they are straightened. 

Rod and main journal diameters are checked and re- 
corded on the sheet. Any pin holes in the journals are 
noted as well as any other defects. These are also re- 
corded. 

After this initial inspection comes the pregrind. A 
minimum of 0.010-in. is allowed to bring the shaft back 
up to size. It is interesting to note that they maintain 
the same tolerance on pregrind as on finished grind. Ac- 
cording to Mr. L. A. Booker, the company President, the 
reason for this is greater accuracy and basic uniformity. 

All journals are ground straight and round and with 
proper geometric relationship. Just centering on the 
least diameter and grinding it round would throw off 
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Magnetic particle inspection by skilled, highly-trained special- Crankshaft, chemically clean, is installed in a special rotary 
ists, shows up any cracks or other defects in the crankshoft. fixture which rotates shaft in plating tank. Anodes and shields 
ere then applied. Here, tanks, anodes and rotary fixture are seen. 
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Crankshaft is straightened by impact process if out of alignment. It is in finish grinding, journal surfaces are carefully ground and pol- 
rotated on vee-blocks and high and low spots found and eliminated. ished to original manufacturer's specs on Van Norman grinder. 


Overhead load compensators prevent sag in extra long, heavy shofts. 
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During pregrind, defects on journal surfaces are removed on Van Chrome crankshaft specialist, using electronic balancing machine, 
Norman grinder and any dimensional irregularities corrected. rebalances crankshafts to original dynamic balance requirements. 
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Some of the many parts plated by the Chrome Crankshaft Co. are 
seen in front of Van Norman grinder, included are some camshofts. 





the stroke or angular relationship of the pins. There- 
fore the pins must be properly trued up and indexed dur- 
ing pregrind to insure an equal chrome thickness at the 
finish grind. During pregrind, both front and rear flanges 
are faced true if necessary. 

By use of special methods, Mr. Booker says that they 
have increased speed of these grinding operations. At 
the end of the pregrind the shaft is again thoroughly in- 
spected. If this inspection is satisfactory the shaft is 
sent out to be Magnafluxed. A certificate of this Magna- 
flux check goes with every shaft. If this inspection shows 
no minute cracks or flaws the shaft goes on to be plated. 
If serious damage shows up it is discarded. 

After the pregrind and Magnaglo inspection, the shaft 
is shot peened. Not all journals are peened alike. The 
amount of peening varies in accordance with shaft dam- 
age, hardness and/or steel analysis. The purpose of shot 
peening is to increase fatigue life and the endurance 
limit of the shaft. 

After the shaft has been peened, it is cleaned for plat- 
ing and here Mr. Booker insists that the shaft must be 
hygienically clean and that this cannot be over-empha- 
sized. He has devised a special way of cleaning his 
anodes. He makes a special inspection both of the shaft 
and the anodes to be sure that there are no foreign 
bodies which would throw off the plating operation. 





Chrome Plating 


Special anodes are used which are unique for plating 
a shaft while it is rotating. This design definitely speeds 
up the time in the plating tank. 

The time the plating is started is carefully recorded 
as is the current flow to each rod and main journal. 
Measurements of the plating thickness on all rod journals 
are also recorded. According to Mr. Booker, this is an 
additional way to assure quality control and to avoid 
excessive grind stock or excessive plating, both of which 
take time and cutdown on the profit per shaft. There 
are times however when additional plating on either 
rod or main journals is required because of excessive 
wear. 

When the shaft is removed from the tank it is in- 
spected to make sure that no defects are visible. If sat- 
isfactory, anodes and jig are dismantled. 


Finish Operations 

Now the shaft is ready for finish grinding. It goes 
through the same careful procedure followed in pre- 
grind. All the main and pin journals are ground to the 
original size and no undersize journals are used unless 
specified by the customer. Special grinding wheels are 
used that give a finish in the grinder which keeps final 
polishing to a minimum. The flanges are faced and re- 
checked for algniment. Then oil holes are faired. 

After all bearing surfaces are polished, runout is 
again checked, oil passages are cleaned and the plugs 
installed. 

Every crankshaft is dynamically balanced in the 
Chrome Crankshaft process. A specialist using an elec- 
tronic balancing machine, rebalances crankshafts to 
original dynamic balance requirements. 

After final inspection, the shaft is oiled, wrapped and 
crated for shipping. 

During this entire process, the most careful attention 
is given to all crankshafts by skilled craftsmen working 
with the most modern equipment. This produces a shaft 
of the original manufacturer’s dimensions and tolerances 
—at a fraction of the cost of a new crankshaft. 


Conclusion 


Mr. Booker attributes the success of his shop to his 
personnel relations program. This is built to bring out 
the craftsmanship of every member of the organization, 
as well as a feeling of mutual responsibility and satis- 
faction of achievement. 

In terms of sales, Mr. Booker believes that customers 
are his best salesmen. By emphasizing quality and cus- 
tomer satisfaction, these customers become an extension 
of his sales-arm and almost all of his new business comes 
from recommendations of existing customers. 

In addition to customer satisfaction, customers are 
also protected under a Product Liability Insurance Policy 
and a new crankshaft warranty. 
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How know-how and Cities Service Oil pay 
off for Easton Utilities Commission 


Take five men with 111 years’ experience in power plant opera- 
tion . . . add Cities Service DC-300 Lube Oil . . . and you can 
retire the big overhaul wrench to the nearest rocking chair. 

That's precisely what Easton Utilities Commission of Easton, 
Maryland has done! 

Under the management of Supt. William Krumbine (41 yrs. 
experience) and his team of specialists, overhauls and mainte- 
nance problems have become a rarity. 

Take the generator pictured above. Using Cities Service 
DC-300 Oil, they've had it operating 600 to 700 hours a month 
for over three years without losing a bearing or a piston. . . and 
without even changing oil! Oil is added, but never changed, 
thanks to its unusual stability and outstanding detergent- 
dispersant characteristics. Compression, fire pressure, and fuel 
economy are excellent. 

If you're looking for a lube oil that can reduce friction, resist 
oxidation, and boost fuel economy, talk with a Cities Service 
Diesel Lubrication Engineer. Call the nearest office or write: 
Cities Service Oil Company, Sixty Wall Tower, New York 5, N. Y. 
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111 YEARS’ COMBINED EXPERIENCE is shared by 
five men responsible for Easton’s outstanding mainte- 
nance record. Sticklers for efficiency, they are unstinting 
in praise for Cities Service DC-300 Lube Oil 


CITIES (4) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Valve Maintenance 


Improves Operating Efficiency 


By Ray Hall 
Chief Engineer, Nebraska City Utilities, Nebraska City, Neb. 


Low power rates at Nebraska City Utilities hinge on 
high engine operating efficiency. High engine ef- 
ficiency hinges on good maintemance. Here’s how one 
phase of their maintenance—valve reconditioning— 
is handled and how it affects overall performance. 


EBRASKA City Utilities has one of the lowest resi- 

dential power rate for cities under 10,000 population 
in the State. An extensive preventive maintenance program 
in this 4-unit diesel power plant has been the prime factor 
in achieving this. 

Construction on the plant was started in 1951. It was 
designed for a dual-fuel system utilizing diesel power 
(natural gas or oil). Our first unit, a Nordberg 2120-hp, 
4-cycle engine powering a 1500-kw Elliot generator, went 
on the line in 1952. This unit has been running continuous- 
ly since that time. It has compiled a total of 27,000 hours 
of operation. 

In 1953 we installed our second unit, another Nord- 
berg 2120-hp, 4-cycle engine. This one powers a Gen- 
eral Electric 1500-kw generator. This engine has run 
a total of approximately 26,000 hours. 

The third unit was installed in 1955. This was a 
3500-hp Fairbanks-Morse, 2-cycle engine driving a 2500- 
kw Fairbanks-Morse generator. Total operation time on 
this engine is about 25,000 hours. 

The fourth unit, a 4350-hp Nordberg, operating a 
3100-kw General Electric generator, started operation 
in 1957. This unit has run approximately 3700 hours to 
date. Installation of this unit brought our total horse- 
power up to 12,050, producing a capacity of 8600 kw. 
With this we serve Nebraska City and 12 other sur- 
rounding towns in addition to 467 rural customers. 

In all four units, compression pressure is still exactly 
the same as when they were new. This, in spite of the 
fact that three of the engines have run over 25,000 hours. 
This means of course, that we are obtaining optimum 
efficiency and utilization of fuel. The major reason for 
this is our valve maintenance program. 








Equipment fer valve seating. Wheel face is trued, 


Pp y-engi ed arbor is inserted in valve 
guide and heavy-duty driver spins stone at 4000 rpm. 





The Economics of Good Tooling 

Since there is a definite relationship between operat- 
ing efficiency and the condition of our valve faces and 
seats, we maintain constant vigilance on engine com- 
pression. Because we have efficient valve grinding equip- 
ment on hand, we can, and do maintain the seating of 
valves to a near-zero tolerance without endangering plant 
continuity. 

Purchase of our valve grinding equipment in March 
1955, has given us a preventive maintenance advantage 
in servicing the 208 valves on our four diesel engines. It 
has resulted in a 1% to 2% fuel savings which in less 
than three years will pay out the original investment in 
the equipment. This does not take into consideration the 
great saving in labor over our previous hand-grinding 
methods, or cost and time saving of having our valves 
refaced by commercial concerns. 

Assuming a 1% fuel savings as a direct result of our 
valve and valve seat grinding techniques (actually it 
is closer to 2%), our annual fuel saving would be $705. 
Discounting the other advantages of the Sioux equip- 
ment, we justified its purchase on the basis of a 3-year 
pay out on fuel savings. Thus, based on the 1% figure 
alone, our decision to buy this valve-servicing equip- 
ment has been justified. 


Valve Maintenance 

With full-load operating pressures on our gas valves 
at 750 to 800 psi, we find it essential to shoot for a zero 
tolerance on seating of all valves. Our compression 
checks indicate that we are getting it consistently. Valve 
sizes range from 1-1/4-in. diameter up to 5-in. on the 
exhaust and intake valves of the 4-cycle engines. On the 
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Finished valve face is concentric, at correct angi 


Ray Hall checks set-up for refacing valve in Sioux 
grinder. Wheel has been trued, chuck mounting set 
at the correct face anyle and the valve chucked. 


After correct set-up, vaive is refaced on wet grinder. 
Correct face angle and finish are reproduced many and has a high finish. Job is done rapidly and wit 


times faster than earlier hand-grinding method. just enough of the metal removed for proper clean 








two 4-cycle units, we have a total of 64 valves per en- 
gine—16 gas valves, 16 exhaust valves, 16 intake valves, 
and 16 air start valves. The 2-cycle units have a total of 
38 valves—19 gas valves and 19 air start valves. 

Prior to the purchase of our valve grinding equipment 
2-1/2 years ago, we were engaged in a completely man- 
ual operation in which we ground valve and seat to- 
gether in the head by hand, averaging 15 to 20 minutes 
per valve. This method, at best, was a hard, back-break- 
ing job which involved a lot of turning. Now, we grind all 
64 valves in one of the 4-cycle engines in approximately 
15 minutes—less than the time it formerly took for one. 

It is not unusual to develop ridges on valves and seats 
of as much as 1/16-in. By the hand-grinding method, 
if any clearance existed in the guide, we would hit these 
ridges and be involved in an all-day grinding operation 
before we could begin to seat the valve. Now, the Sioux 
machine removes these ridges immediately and we can 
complete the operation in minutes rather than hours. 

As a further service, Sioux engineers worked with 
Fairbanks-Morse and Nordberg engineers to design the 
correct taper for the arbors we use in refacing the seats. 
This meant that we were ready to go to work as soon 
as we received the machines without the awkward task 
of working with different tapers for the various engines. 

To further facilitate operation, we designed a stand 
fixture to hold the cylinder head and permit it to be 
turned upside down for valve seat grinding. As soon as 
the head is removed from the engine, it is placed in this 
stand and the valves removed and cleaned. All carbon 
and grease is eradicated from the face at this time. We 
then true-up the grinding wheel. The valves on the Nord- 
berg unit are ground at a 33-deg angle and on the F-M 
at a 45 deg angle. After grinding they are polished with 
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a fine grinding compound. The valves are then ready for 
reassembly into the head. 

We then utilize the special tapered mandrels, fitting 
them into valve guides for valve seat grinding. We also 
have a seat tester to check concentricity and so indicate 
when we have a true grind. The top of the mandrel is 
keyed for insertion of a 4000-rpm heavy-duty driver 
which is utilized for seat grinding. Once this is accom- 
plished, we complete final hand lapping of the valve to 
the seat for a few minutes. 


Conclusion 

We do not regard this valve grinding operation as 
maintenance at all. In truth, availability of this equip- 
ment in the shop is our guarantee against maintenance. 
More important, we have the assurance that we are doing 
the job the only right way .Also, we are not running iato a 
time delay in shipping the units 40 miles to Omaha and 
then running the risk that we will be paying for labor 
and the job will still not be done right. If we wasted 
money in such an inefficient manner, we could never 
achieve the record low cost per kilowatt that we now 
enjoy. What was formerly a major maintenance pro- 
cedure has been reduced to a spare time operation. 

Of course, the one thing that must never happen in 
power plant operation in failure to meet load require- 
ments. Under our present conditions we keep three units 
on the line at all times. During the months of July and 
August we have all four units operating. Obviously, we 
would be in real trouble at peak demand if we had to 
engage in major maintenance program on our valves. If 
we had to send our valves out to a machine shop, we 
would have to be prepared to live with a 3 to 4-day de- 
livery schedule which, of course, we cannot tolerate. 














TURBO-CHARGED TWO-STROKE 
Se ee MARINE DIESEL ENGINES 
by 25 licensees WITH 5 TO 12 CYLINDERS 
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Packard diesel is run-in on Maxwell 
dynamometer (at right of engine) for 
16 hours, after engine was rebuilt. En- 
gine is r.mote-controlied through con- 
sole in front of dynamometer. Note man- 
ometer attached to le. Flexible hose 
for fuel, lube oil, and water makes hook- 
up to the test stand quick and easy 





Build your maintenance program around an — — 


Engine Dynamometer 


By John A. Grunigan 


General Manager, Maxwell Dynamometer Co. 


Here is what dynamometers will do along with some 


suggestions in planning their installation and use. 


HEN you hear the word “dynamometer”, what does 

it mean to you? Do you get the picture of a fancy 
laboratory gadget for measuring horsepower—something 
nice to have in the shop if you could afford it? Or do you 
see a rugged, practical shop tool, something around which 
to build your service program? 

Those who have and use them know that the second pic- 
ture is the right one. They know that they do much more 
than just measure horsepower. And they also know that 
they pay off in so many ways that it is not a question as 
to whether you can afford one but whether you can afford 
not to have one. 

The dynamometer room automatically becomes a quality 
control center. It tells the maintenance supervisor or shop 
foreman a lot about his shop. Repetitive troubles or oc- 
casional goofs are caught in the testing process and appro- 
priate corrective action can be taken. A lot of costly re-do 
work can be avoided in this way. 

With the dynamometer, rebuilt engines can be properly 
broken in under controlled load. Throughout the break-in 
process and right up to the full-load runs, opportunity is 
afforded for correction of troubles and making of adjust- 
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ments, including proper torquing. When the engine meets 
the standards set, the engine is ready to go out—and stay 
out. 

All this is worth dollars and cents in maintenance costs. 
It’s a way to monitor shop procedures and reduce the ex- 
pense of re-do work. Troubles are caught in the shop where 
they are least expensive to correct. You turn out an engine 
ready to accept its full load without possibility of injury. 
Its proven quality minimizes chance of comebacks. Service 
calls or warranty, as the case may be, are always expensive. 

So far, we’ve been talking about engine dynamameters. 
There are also chassis dynamometers for checking a ve- 
hicle and its components, including the engine. These are 
equally valuable as a shop tooi but their nature and applica- 
tion are different. That’s another story. Here, we'll discuss 
an engine dynamometer, how it works, some ideas on set- 
ting it up and how to use it. 


How the Dynamometer Works 

Performance testing and controlled under-load break-in 
of rebuilt engines requires a means of loading the engine 
and absorbing its power. We do this with a hydraulic 





brake. The power absorption unit is basically a centrifugal 
pump in which the head or resistance to flow is controllable 
so as to vary the load on the impeller, hence, on the engine 
that drives it. 

In our design, the brake housing is always full of water 
and the unit’s power absorption capacity is varied by ad- 
justment of sluice gates in the flow circuit. A feature of 
this system, opposed to those in which the amount of water 
in the circuit is varied to change the power absorption 
characteristics, is that a pre-determined and reproducible 
torque absorption is obtained at any given gate setting. 

The operational principle is simple. As the gates are set 
to increase resistance to flow, more torque is required to 
turn the impeller. This torque, supplied by the engine, 
produces an equal and opposite torque in the pivoted hous- 
ing. This reaction torque is measured on an accurate beam- 
type scale and is shown on a dial calibrated to give direct 
torque readings in foot-pounds. 

Engine rpm is obtained from a tachometer, either en- 
gine-mounted or incorporated in the dynamometer as de- 
sired. With torque and rpm known, brake horsepower for 
the particular operating conditions are easily calculated. 

The hydraulic brake or torque absorption unit is the 
heart of the dynamometer. Each model has its own en- 
velope curve showing the horsepower-rpm combinations 
for which it is suitable. The best size is picked on the basis 
of the size range and characteristics of the engines to be 
handled. Beyond this, method of mounting engines, drive 
connections, additional instrumentation and systems for 
engine operation can be tailored to suit the operation. 


Installational Ideas 

No two shops are alike. Type, size and volume of engines 
handled, physical restrictions imposed by buildings and 
individual ideas all affect the work-flow pattern. Therefore, 
when you get beyond the basic unit some flexibility is 
required. 

Dynamometer testing is the last step in the operation. 
Logically, then, the test area should be close to where the 
engine work is completed. You'll want good handling and 
lifting facilities for fast and convenient delivery and 
mounting of engines for test. The same is true for disposi- 
tion of finished engines. 

Dynamometers may be furnished as a unit, separate 
from the engine-mounting base, or can be integral with 
it. The ideal engine base should have a series of inverted 
“T” slots or some similar arrangement for flexibility in 
locating the engine supports. Adjustable screw-jack sup- 
ports have been working out for engine mounting. For 
engines with SAE housings at the flywheel end, ring 
mountings that are adjustable for a range of sizes are 
available. 

The point is that a minimum amount of time should 
be needed for handling and setup. This can be considered 
non-preductive time. This also applies with regards to at- 
taching drive connections, instrumentation and auxiliary 
engine systems. 

An automotive-type drive shaft with universal joints is 


Rear view of Maxwell dynamometer shows how it is mounted on 
one stand while 600-hp Packard diesel being run-in by Navy is 
mounted on a separate one. Auxiliary lube off pump and filter for 
engine are at front left. Auxiliary water pumps are at left in rear. 
commonly used to connect engine and dynamometer. For 
higher speeds, more constant velocity and where only 
slight misalignment is to be compensated, shafts with gear, 
rubber or spring-type couplings can be used. The last two 
coupling types have the advantage of isolating torsional 
vibrations as well. 

Basic instrumentation should include the tachometer 
mentioned, oil pressure and water temperature gauges. 
From here on, you can tailor the additional instrumentation 
setup for the jobs you want to do. And the dynamometer 
room is the place to do all your performance testing. 

You'll need auxiliary engine systems. Most engines 
tested will be without radiators and need a cooling system. 
Generally, a standpipe type of system is provided. 

The hydraulic brake will also require a water supply. 
A valved water line can be run to the unit and the discharge 
run to waste or where water is a problem, a recirculating 
system with tank and pump can be used. 

The fuel supply system should be large enough for a 
full testing cycle. This will avoid interruption of tests for 
filling. Be sure that the supply to the engine is well filtered. 

Provision must be made for starting. A battery cart is 
a convenient means of handling electric starting. If air 
or hydraulic starters are involved, special provisions must 
be made. 

Finally, we come to the exhaust system. This also brings 
up the subject of noise—exhaust noise and also engine 
noise. When testing in the shop, the noise level can be not 
only objectionable but distracting and has been known to 
affect safety adversely. You’d be well advised to locate the 
dynamometer in a separate building, its own room, or at 
least surround it with a sound-deadening inclosure. 

Exhaust gases must be piped to the atmosphere. If lo- 
cated in a congested area and you want to be a good neigh- 
bor, install a silencer in the line. Use one with a capacity 
suitable for your largest engine and it will do a fairly good 

(Continued on Page 26) 
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Parr of the operating terrain of 
Smith’s Transfer— between Staunton, 
Va. and Charleston, W. Va.—is recog- 
nized by truck manufacturers and fleet 
operators as just about the toughest 
in the country . . . grueling mountain 
territory that demands maximum air 
filter and engine efficiency. 

But according to Mr. Bogan, their 
175 Mack END 673 diesels show ‘“‘no 
measurable wear on rings, walls, or 
valves at 250,000 miles and higher, due 
primarily to the exceptional filtering 
efficiency of Purolator Ai¥ Filters.” 


FOR MAXIMUM ENGINE PROTECTION 


PUR LATOR 
Oil, Air & Fuel Filters 


PUROLATOR PRODUCTS INC. Rahwoy, N. J.; Toronto, Ontario, Canada 
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Preventive Maintenance 
At Work 
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“Our Mack diesels are used for 

the country’s roughest territory... 
but Purolator Air Filters keep their engines 

in top condition ... keep our PM costs way down”’ 


says Mr. Merle W. Bogan, Service Manager, Smith's Transfer, Staunton, Va. 


To insure this outstanding perform- 
ance, Smith’s Transfer uses Purolator 
Air Filters exclusively. As part of a 
rigid PM procedure, the dry-type air 
filters are serviced regularly. Conse- 
quently, regardiess of road or weather 
conditions, there has never been a 
power loss attributed to the air filter. 

Most important, Smith’s Transfer 
enjoys the major benefits of extended 
engine life with lower maintenance 
cost and a minimum of down time. 
Even after exceeding the high mile- 
ages indicated, there is no appreciable 


change in fuel consumption. This can 
be attributed to the combustion effi- 
ciency which is almost equal to new- 
engine performance, and is achieved 
by preventing power-robbing dirt from 
entering the engine. 


Let a Purolator engineer demon- 
strate, without obligation, the advan- 
tages and economies of air filtration 
for your particular fleet requirements. 
Write or call... 


or send for free je f 


literature today. . 
7 bes 


MAIL THIS COUPO 


Boorecesenns Oe 


Purolator Products Inc. 


Dept. 4-1058 
Rahway, New Jersey 


**Purolator’’ Reg. U.S. Pat. or. 
Name 


Yes, I want more information about 
dry-type filtration for fleets. 





Company Name = 
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(Continued from Page 24) 
job over the whole range. Another thing, if you pipe up 
to this muffler’s inlet size, exhaust back pressure will never 
be excessive in any engines tested. 

Use a substantial length of flexible metal hose so that 
you can reach all the different exhaust manifold flange 
locations. Work out a set of adapters for fast and simple 
attachment. 


Using the Dynamometer 

A dynamometer room is the place for controlled under- 
load break-in. It is also the place for all your tests and 
adjustments. Adjustments can be made under load and 
with the engine hot. 

The purpose of break-in is to mate all the engine parts 
gently and gradually. Usually, this will be done by the 
time that rings are properly seated. Load and speed are 
gradually increased in accordance with a pre-determined 
schedule. You can follow the engine builder’s schedule or 
work out a safe compromise procedure to meet your par- 
ticular circumstances. Reduction of lube oil consumption 
to acceptable limits is a well-accepted criterion of break-in. 

During break-in, various adjustments can be made and 
the performance of components noted. For example, the 
oil pressure relief valve can be set, valves readjusted, head 
bolts re-torqued, etc. If your instrumentation is set up for 
it, you can check intake manifold vacuums, exhaust tem- 
peratures and pressures, crankcase pressures, lube oil 
temperatures, fuel transfer pump suction and delivery 
pressures and many similar items. 

If fuel consumption is desired, a flow meter can be used 
for engines with non-circulating fuel systems. For greater 
accuracy on all systems, weighed fuel tests can be run. 

When the engine is ready for full load, you can plot a 
torque curve and compute a horsepower curve. If horse- 
power falls short, you have indication of some deficiency 
and can track it down. Perhaps gear train timing or in- 
jection pump timing is off. What ever it may be, you catch 
it in the shop and not as a performance complaint after 
the engine has left the shop. 


Summary 

You can build your whole service operation around a 
dynamometer. Far from being a laboratory instrument, 
this dynamometer is a rugged, practical shop tool for long 
hard service. It is accurately calibrated and holds calibra- 
tion. 

Your dynamometer room is your quality control center. 
It tells you how good your shop work is and pinpoints 
shop errors you can correct and prevent from reoccuring. 
There’s no guesswork about the finished job. It is ready 
and able to deliver its full power. 

Each step of the way you have the means to do a better 
job. You can test under various load and speed conditions 
right in the convenience of the shop and with greater ac- 
curacy than you can get in the field. You'll cut costs too. 
Re-do work will be cut and the cost of service calls and 


comebacks, both expensive, will be reduced to a bare 
minimum. 

















Plastic Steel Repairs 
Liner’s Water Side 


EPAIRS on liners corroded on the water side 

can be made quickly and cheaply with a plastic 
steel. As an example of what can be done with this 
compound, here’s a case history of one of many 
jobs where it has been used successfully. 

The Public Power Station of the Bahamas Elec- 
tricity Corp., Nassau, Bahamas was faced with a 
shutdown. One of their 8-cyl diesels had to be re- 
paired. Corrosion had eaten away a section on the 
water side of each liner and block. Replacement had 
to be avoided, if possible, since cost was too high. 
It involved $900 for each liner, or over $100,000 
for the complete block. 

Welding seemed the logical solution. However, 
welders would have had to come from Miami, 
Florida. This meant paying their transportation 
costs, living expenses, and a wage rate of $8.00 
per hour. In addition, since welding cast steel is a 
slow and difficuit process, the job would have taken 
one week. 

The company decided to try “Plastic Steel”, 
made by Devcon Corp., Danvers, Mass. This com- 
pound, made up of 80% steel and 20% plastic, 
hardens to steel-like strength two hours after mix- 
ing with a hardening agent. No heat, pressure, 
or special skill is required for mixing or for using. 
It has extremely high bonding ability with cast 
iron, steel, bronze, aluminum, etc. 

To use this compound, all liners were removed 
and both liners and block were cleaned thoroughly. 
Plastic Steel “A” and “B” were applied to the water 
side of the liners and block and allowed to harden. 
The surface was then ground to exact tolerance, 
and the units reassembled and put into operation. 
Only 2 lb of Plastic Steel “A” and 1 lb of Plastic 
Steel “B” were used, costing less than $10. Total 
working time for the repairs was 8 hours—quite 
a saving in both time and money as compared to 
replacement or welding. 
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nt News 


About Terrific Savings for Users of 





Cumr ins Engin CS 


Users of Cummins “H” and “NH” Diesel Engines 
can now buy new standard size crankshafts from 
MORCO and secure liberal trade-in allowances on their 
old undersize shafts! These undersize shafts 
are then completely reconditioned and sold at 
reduced prices depending upon the degree of 
undersize involved. Your savings? Tremendous! 


Now whether you buy new or reconditioned crankshafts 
from MORCO, you need pay only for the portion of the 
overall life of the crankshaft which you actually use. 


New MORCO shafts for replacement in Cummins Engines 
are » anufactured by our parent company, The Ohio Crank- 
shaft Company, which has manufactured crankshafts for 
over 35 years. If you’re interested in reconditioned crank- 
shafts — rather than new ones — look what MORCO’s com- 
plete reconditioning service offers you! 


Magnaflux — as many as six separate magnaflux inspec- 
tions with latest equipment. 


Ground on production type equipment to manufacturer's 
specifications. Original stroke retained. 


TOCCO* Induction Hardened by the original TOCCO 
method when necessary. 
Rolled Fillets increase strength at the most critical areas. 


Dynamic Balance restored on factory balancing 
equipment. 

Thrust Collars and surfaces repaired. 

Gear Fits renewed. 

Key Ways restored. Send for 
Dowel Holes repaired. 

Oil Seal surfaces renewed. 


Threads repaired. Price List 


Mail Coupon Today! 


| — Dept. 1 
a pom 22201 Avrora Road, Bedford, Ohio 
=. a : A ba Vek Please send free price list on new and reconditioned cranksh-fts 
— sag ‘4 &> for Cummins “H” and “NH” Engines. 


Bedford, Ohio 
@ subsidiory of The Ohio Crankshaft Company 
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Machine Lapping 
For Flatness And Finish 





By Harry |. Sole 


Sales Manager, Lapmaster Div., Crane Packing Co. 


For production runs or in the shop, modern auto- 
matic flat lapping machines produce light-band 
flatness, fine finish and capability of distortionless 





assembly. It is a fast, low-cost technique for pre- 








Lapmaster “12” with 12-in. lapping plate. On plate 
are three conditioning rings. Lapping Pp d 
agitator tank is below motor at left. Monochromatic 


light is in cabinet (top right), also conditioning rings. 





IGHLY-finished and highly-flat surfaces seal better. 

They also permit distortionless precision assembly. 
These facts offer designers new scope when dealing with 
today’s sealing problems that are involving higher and 
higher pressures. Attainment of these surfaces character- 
istics is entirely possible with modern flat-lapping ma- 
chines and techniques. 

Once a laborious, time-consuming and hence costly op- 
eration, flat-lapping is today a fast, low-cost, automatic 
machine operation, practical for the production line or 
shop. As a result, modern machinery design includes many 
direct surface-to-surface fits in which a high degree of 
flatness and finish provides high-pressure sealing and 
distortionless assembly. 

Two types of sealing may be involved—(a) sealing be- 
tween surfaces that are stationary with respect to each other 
and (b) where relative motion is involved. A good ex- 
ample of (a) is found in injectors and fuel injection 
pumps where components, when clamped together, depend 
on direct surface contact to resist pressures upward of 
At left, pressure plate is inside conditioning ring which is in contact 


with roller bar for rotating it while holding it in fixed radial 
position. Special fixture, right, holds nozzle bodies square with plate. 


cision surface conditioning. 


2000-3000 psi. Axial-type seals are commonly used in 
water circulating pumps are typical of (b). Slide valves 
as found in railroad airbrake controls and on automatic 
transmission are another example. 

As for precision assembly, the fuel injection equipment 
mentioned is a good example. This capability also explains 
why at least one engine builder flat-laps the mating faces 
of connecting rods and caps—no bore distortion when 
torqued. 


Why Lapping? 

The flatter the surface and finer the finish, the more 
intimate is contact between surfaces. There are no voids 
due to lack of flatness or between the microscopic peaks 
characteristics of rough surfaces. High-pressure sealing is 
possible without resort to gaskets. There’s nothing wrong 
with gaskets for routine sealing jobs but in many applica- 
tions they are not only impractical but impossible— in seals 
and sliding valves for example. 


Various types of holding fixtures hold nozzle bodies to 12-in. 
lapping plate. Lapping plate in adjacent photo is 10-in. size. 


This is smallest model made by the Crane Packing Company. 
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Railroad application of flat lapping machine. Sliding valve seats 
in air brake blocks are being lapped at same time as parts on plate. 


So reliance is placed on surface-to-surface contact. Note 


use of “surface” rather than “metal”. The reason is that 
many materials can be involved—ferrous and non-ferrous 
metals, carbon, graphite, ceramics, etc. 

Flat-lapping techniques are flexible. Degree of flatness 
and surface finish can bé controlled to suit the particular 
requirements. Basic control involves choice of type and 
size of abrasives used and length of the lapping cycle. 

Take the case of a housing that when assembled to other 
components must be in close alignment and free from dis- 
tortion. Gasketless construction is specified and only 
nominal pressures are to be sealed. Here, flatness is more 
important than finish. 

Perhaps a relatively large amount of metal must be re- 
moved. It is possible to lap from the rough-machined 
state to final finish by use of a fairly coarse abrasive. Cycle 
time will probably be less than for the normal intermediate 
machining steps and flatness will be considerably better. 

Take the other extreme. The face of a nozzle holder is 
to be lapped. Pressures running close to five figures are 
not uncommon and must be sealed when holder and noz- 
zle are assembled. The surface must be almost dead flat 
and the finish in the order of three to five micro-inches. 
This is entirely possible by selection of the abrasive and 
adjustment of cycle time. 


These examples demonstrate the flexibility of the process. 


The Lapping Principle 

Take two plates of any material. Put an abrasive be- 
tween them and rub them together with an irregular mo- 
tion. Ideally, every point on one plate, sooner or later, 
should contact every point on the other. High spots make 
first contact and, through cutting aetion of the abrasive, 
are removed. Keep it up long enough and you generate 
surfaces in complete contact. 

In modern lapping machines, you start with one perfect- 
ly flat lapping plate and generate the flat surface on the 
workpiece. That’s all there is to the basic principle of flat 
lapping but to make it a practical, low-cost machine process 
is a more complicated matter. 
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Lapping conrods and caps on Model 36 Lapmaster. 
Fixture above rods is slid down to hold rods upright. 


Flat-Lapping Machines 

Start with the lapping plate. We build standard machines 
incorporating these in sizes from 10-in. to 72-in. diameter. 
Material is generally a special iron alloy, although other 
materials are used for special cases. Radial grooves pro- 
vide a means of disposing of spent compound. Where a 
flange or shoulder on a part must be lapped, concentric 
grooves may be made in the plate for clearance so that the 
surface to be lapped makes contact with the lapping plate. 

Since the plate and workpiece are both exposed to 
abrasive action, plates may soon be worn out of flat. Some 
means must be found to restore plate flatness. In our case, 
we have a patented method of continuous plate self-condi- 
tioning. One or more conditioning rings, overlapping the 
work area from the central relief to the outer periphery of 


the plate, do this. 


These rings can do double duty by serving to hold the 
work. Many special holding devices are made but the 
simplest is a roller attachment that holds the ring in a fixed 
radial position but permits it, with any work it contains, 
to rotate as the plate turns. The combined motion comes 
close to meeting the ideal motion mentioned earlier. Peri- 
odically, slight readjustment is made to relocate the con- 
ditioning ring or rings. 

Some pressure between the workpiece and the plate is 
needed. The work’s weight may be adequate or more pres- 
sure can be applied in a number of ways, for example, a 
weighted pressure plate. 

On all but the smallest machine, the 10-in. model, the 
abrasive selected and mixed in one of our three special 
vehicles is automatically fed to the lapping plate. The com- 
pound is continuously agitated to insure good mixing. It 
is fed to the side of the conditioning ring which as it turns, 
distributes it evenly on the lap. The small model uses com- 
pound in paste form, manually applied. 

Selection of abrasives will depend on many factors. 
The two materials commonly used are silicon carbide and 
aluminum oxide. Each material comes in different mesh 
sizes. In general, silicon carbides are provided in six 





Flatness of surface at left is not within area of recognition 
of optical flats. After lapping, straight, parallel, equally- 
spaced lines show surface at right is perfectly flat. 


grades from 220 to 800 mesh. They are fast-cutting and 
are used where appreciable stock removal (in terms of 
lapping practice) is required and where finish is less im- 
portant then flatness. The finest mesh produces 5- to 10- 
RMS finishes; the 220-mesh giving from 30- to 40-RMS 
finishes. 

Aluminum oxides used range from 400 to 900-mesh 
sizes. This material is softer, slower cutting and produces 
finer finishes. For example, a 700-mesh compound is com- 
monly used in lapping injection equipment parts. It pro- 
duces a finish in the range of 3- to 5-RMS. 

While impregnation of surfaces with the lapping com- 
pound does not occur, abrasive particles will sometimes 
be found between surfaces after assembly. The answer is 
inadequate cleaning. Lapped parts must be thoroughly 
cleaned. Aluminum oxide particles left on the parts will 
in time disintegrate and stop cutting action but the silicon 
carbides keep cutting as long as they are between the sur- 
faces. 


Measuring Flatness and Finish 

RMS finishes have been mentioned and here’s another 
—light bands. The first refers to a method of measuring 
relative smoothness of a surface; the second, to how flat- 
ness is measured. 

Smoothness of a surface is measured by a laboratory- 
type instrument. A fine stylus is passed over the surface 
and it rides up and down the microscopic hills and valleys, 
much like the needle on a super-sensitive phonograph. It 
measures the deviation from a true base surface in mil- 
lionths of an inch (micro-inches) in terms of root mean 
square (RMS). RMS finish of the base surface would be 
zero (no deviations) so it can be seen that a 3- to 5-RMS 
finish is pretty smooth. 

These surface analyzers are generally found only in 
the laboratory. However, after checking results with vari- 
ous materials, different sizes and types of abrasive and 
varying time cycles, it is possible to predict results with 
good accuracy. 

Measuring flatness is a different story. Direct optical 
measurement in the shop is entirely feasible. Flatness is 
expressed in terms of light bands. All that’s needed is a 
monochromatic light and an optical flat. These items are 
not as formidable as they sound. 

In our light, a helium-filled tube activated through a 
12,000-v transformer produces a “yellowish orange” light. 





Flatness interpretations. Straight, parallel and 
equally spaced bands (left) show surface is per- 
fectly flat within one millionth of an inch. At 
right, tangent line intersects two bands showing 
part is two bands or 23.2 millions out of fiat. 


All other colors are eliminated, The wave length of this 
color is 23.2-millionths of an inch. In the measurement 
procedure only half the wave length or 11.6-millionths of 
an inch is used. 

Optical flats are highly-transparent quartz discs in 
diameters varying up to 12 inches to suit the work size. 
Incidentally, their flatness is a commentary on the capabil- 
ity of the flat-lapping process. We lap these to an accuracy 
of 1.6-millionths to 2.32-millionths of an inch across their 
diameter. 

The flat is placed on the workpiece and the light ar- 
ranged to hit the surface at an angle and then be reflected 
to the eye. Dark bands will be seen. These show where in- 
terference is produced by reflection from the two surfaces. 
Interpretation of the band pattern tells the flatness. 

For example, straight, parallel and equally-spaced 
bands show flatness within a millionth of an inch. For a 
lesser degree of flatness, the bands show curved patterns. 
One case of interpreting flatness is illustrated to show the 
principle. For those interested, a complete guide chart 
is available. The point here is that flatness measurement 
in millionths of an inch is a simple shop procedure. 

Parts come from the lapping machine with a frosty fin- 
ish. To sharpen up band patterns, the workpiece should be 
polished by a few light passes on special polishing paper. 


Very little effort is required to produce mirror finishes. 


Summarizing 

Today, flat-lapping has taken its place along side other 
machining processes. Designers are using the capabilities 
of the technique to solve problems of high-pressure sealing 
and distortionless assembly. And are doing so in an ever- 
increasing number of cases. 

Despite the high accuracy of flatness and finish achieved, 
flat-lapping is not an expensive or “prima donna” tech- 
nique. Our machines are found in both production lines 
and shops. So the designer can specify flat-lapping for 
manufacture with assurance that the same specification 
can be met later in the repair shop. 

Flexibility of the process is evident. Uses range from 
lapping flange faces on transmission housings to lapping 
germanium crystals, 0.001-in. thick with perfectly parallel 
faces, for use in transisters. And with our patented feature 
of self-conditioning of the lapping plate, the machine is 
always ready for a production run or individual jobs 
wherever fast, low-cost, high-quality surface conditioning 
is required. 
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One set of spare parts serves 
all these 18 HERCULES engines 


Here’s parts interchangeability to warm a 
maintenance man’s heart! Hercules designed the 
new DD diesel and GO gasoline engines with the 
user in mind: succeeded in achieving a unique 
degree of interchangeability that reduces spare 
parts requirements for Hercules-powered equip- 
ment to a minimum. 

Actually, the illustration above doesn’t tell the 
whole story. To do that, we’d have to show 6 
power units as well as all 18 models of 3, 4, and 
6-cylinder engines available in the DD and GO 
series—a total of 24 power plants using many of 
the same wearing parts! 


Diesel Power 


You can take advantage of this maintenancé 
economy by specifying Hercules diesel, gasoline, 
or LP-gas power for the equipment you buy. If 
you'd like the full story on these modern engines, 
write Hercules Motors Corp., Canton 2, Ohio—or 
call your Hercules distributor: there’s one in the 
Hercules worldwide network near you. 


HERCULES 


HERCULES MOTORS CORPORATION 
Canton, Ohio 





New Twin Tugs 100% equipped with 


NUGENT. FILTERS 


The CAROL FOSS and the SHANNON FOSS are new twin tugs 
owned by The Foss Launch and Tug Company, Seattle, Washington. 
Each is powered by a 1400 HP Nordberg Diesel Engine. 

To assure these engines long years of trouble-free, efficient 
filtration of lube and fuel oil, The Foss Company specified Nugent 
Series 1555 Laminated Fiber Disc Filters . . . 100%. 


Each tug is equipped with a Nugent 1555-4L12 which filters all 
the lube oil in circulation every cycle before it flows to the 
bearings. Foreign solids as small as 2 or 3 microns are removed 
and oil is filtered at the rate of 290 GPM. The filter contains 
twelve 4L cartridges having a combined filtering surface of 37,200 
square inches. Supercharger lube oil is handled by a Nugent 
1555-1R duplex filter with switching valve, which allows oil to pass 
through either filter or both in parallel. Fuel Oil is also filtered 
by a Nugent Laminated Disc Filter equipped with a switching 
valve. Capacity of each filter comprising this duplex is 7 GPM of 
35 SSU viscosity fuel oil at 3 psi pressure drop. 

Filtering plays a major role in the efficient operation of an 
engine. If you want the best protection available, it will pay you 
to talk to Nugent. Top quality filters have been our business 

for over 60 years. 


SH 
ev——Fo 


3441 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS @ YELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS © OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 
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a Nugefif 1555-4L12 Laminated Disc Lube Oil 
Filter ig installed on the Nordberg Diesels pow- 
ering + CAROL — and the SHANNON FOSS. 


Nugent)555 aie Filters handle both the 
superc er lube oil and the fuel oil aboard 
the new Piss tugs. 


WRITE FOR BULLETIN 7c 


This new bulletin ipesthien 
and describes Nugent Lami- 
nated Fiber Disc Filters. Com- 
plete information on design, 
construction, specifications 
and capacities of standard, 
high pressure and duplex 
models, 
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Precision Pin Fitting 
Made Easy 


By Arnold W. Larson 
Vice Presidewt—General Manager, Tobin-Arp Mfg. Co. 
8 


Piston pin fits for modern high output 
engines must be exact. Specialized pin 
fitting machines give perfect jobs 
quickly and easily. Results are a 
long life with trouble-free operation. 


ODAY’s high-powered diesels make it hard on the 
T piston pin and its bushings. All pressure on the piston 
is transferred through the piston pin to the connecting rod. 
Pin size is physically limited and so unit pressures are 
high. Pin motion at the pin is oscillating rather than ro- 
tary, always a difficult lubrication condition. In addition, 
temperatures are fairly high. 

All these conditions emphasize the need for maximum 
contact, good surfaces and proper fit. importance of clear- 
ances is emphasized in 4-cycle engines where the pins 
and bearings are subjected to load reversal. Get a little 
excessive clearance and it doesn’t take long to pound out 
the bushings. 

So piston pin fitting is important. The hole must be 
accurately sized, straight, round, uniform throughout its 
entire length and have an extremely fine finish. 

A brief review of the methods of fitting piston pins 
shows that there are three different ways by which this 


operation has been accomplished. 


Methods of Fitting Piston Pins 

The first of these methods involved the use of the 
reamer. The original reamers, mostly of the straight lip 
type, (all adjustable types had straight lips) did not pro- 
duce the required finish. Minor chatter left ridges and 
valleys in the bushing surfaces that while acceptable in 
some services, were unsuitable for this one. Later. better 
reamers with spiral lips were developed. Chatter was re- 
duced and smoother holes cut. 

The next method to be developed for this extremely 
difficult operation was honing. Several manufacturers 
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Boring piston pin bushing in conrod. Crankpin end is held by 
equalizing, self-aligning pneumatic mandrel. Gripping shoes clamp 
small end of conrod so bushing is bored exactly square and parallel 
to crankpin bore with specified center-to-center dimension. 


> 


Crankpin bore in conrod is reconditioned after crown diameter was 
reduced by milling cap and conrod shank. Comparator for setting 
cutter to piston pin diameter pius required clearance is in foreground. 


gis HE: L 
Piston is placed between bearing plates and lined up with a pneumatic 
mandrel. Pressure plates automatically level and clamp piston end- 
ways. Pneumatic bind clamps lock entire unit so mandrel may be 
removed and boring bar inserted for boring bosses for oversize pin. 





Fe . ; a j 5 
Boring rocker arm bushing. Rocker arm is centered with pneumatic 
mandrel between self-aligning bearings and back-up collars, then 
clamped with equalizing holding device. Mandrel is then removed 
and boring bor is inserted. The time required for complete set-up 
and boring to size is less than one minute per rocker arm. 


have developed hones of various types. Some of these have 
been merely mandrels with replaceable abrasive cloth seg- 
ments wrapped around their periphery. Several were de- 
signed with honing stones set into the mandrel so they 
could be adjusted for sizing and to compensate for wear. 
Some of these honing devices have been developed to ex- 
tremely fine accuracy. 

However, both reamers and hones tend to “follow the 
hole”. Even if they produced perfect holes, these techniques 
fail to take into consideration two important points in fit- 
ting piston pins—(a) bores at both ends of the conrod 
must be parallel and (b) center-to-center dimension be- 
tween the bores must be maintained. 

In the days of low-compression, low-speed engines, these 
dimensions were not nearly as critical as they are with 
today’s high-speed, high-compression diesels. However, 
with the modern engine’s demand for minute fit tolerances, 
Tobin-Arp Mfg. Co., saw the vital need for specially- 
designed precision boring machines and accepted the 
challenge. They developed a piston-pin fitting machine 
which has established a very high standard of accuracy in 
the engine rebuilding industry. 


Precision Piston-Pin Fitting Machine 

This Tobin-Arp machine has a boring capacity from 
21/32-in. to 444-in, Equipment can be supplied on it for 
holding pistons up to 8-in. in diameter and conrods from 
354-in. to 23-in. in length. The machine is completely air 
operated except for driving of the spindle. This is ac- 
complished with a standard 14-hp electric motor. Center- 
ing devices are pneumatic mandrels. Holding is accom- 
plished with equalizing, self-aligning, air-operated clamp- 
ing devices. Nothing in the operation of the machine re- 


Conrod and main bearing cap miller removes material from the parting 
line of both shank and cap of conrod. Purpose is to reduce crown 
diameter before centering the conrod in the piston pin fitting 
machine for precision boring back to stendard size. Milling 
unit can handle bearing cap sizes ranging from 13% to 10-in. 


quires the operator to use hand tools of any kind. All is 
accomplished with air valve buttons on the machine panel 
or on the handle of the mandrel. 

The unit is equipped with a comparator for setting the 
cutter. The cutting tool is set by specific comparison with 
the particular pin to fit the hole. This cuts the pin’s exact 
diameter plus the desired clearance. The cut can be con- 
trolled to a fraction of a ten-thousandth of an inch. This 
enables the operator to make an absolutely controlled cut 
on his first set up. It has removed entirely from the piston- 
pin fitting operation, the “work-and-try” element of fitting 
with honing or reaming equipment. 

Furthermore, the machine is designed with a vernier 
scale on an upright column. This permits the operator to 
set to a predetermined or specified dimension and thereby 
bore all conrods for an engine to the exact specified center- 
to-center dimensions. At the same time, the bore at either 
end of the conrod can be bored absolutely parallel with 
the end from which the conrod is being held. 

The finish which can be accomplished on this operation 
has been checked out at less than ten micro-inches. How- 
ever, finish depends largely upon the type of material as 
well as the grade of cutter used. In boring bronze bushings 
where the material lends itself to the finest possible finish, 
the machine has turned out finishes between four and six 
micro-inches. 

Precision fit is a matter of machine accuracy and rigid- 
ity. The boring bar is supported in a way that allows it 
freedom of rotation—yet holds it firmly against whip. To 
obtain the accuracy and rigidity to get such surface fin- 
ishes, Tobin-Arp designed their own bearings for this 
machine. 

(Continued on Page 36) 
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VAN NORMAN 
467 CRANKSHAFT GRINDER 
Sets a New High in Diesel Shaft Re-Grinding 
at a NEW LOW PRICE! 


VAN NORMAN PRECISION 
A great, new Heavy Duty Grinder, at a sensa- MACHINING TO THE HIGHEST 


tionally new low cost, with the range to re-grind STANDARDS of ACCURACY 
Diesel Shafts up to 84” long...a 22” swing over s 


centers. A range not previously encompassed, 

except by larger or much more costly machines! INSTANTANEOUS POSITIONING 
Constant alignment, vibrationless operation, OF HEAD OR FOOTSTOCK TO 
greatly reduced set-up time. ACCOMMODATE SHAFTS OF ANY 
The greatest speed of operation ever built into LENGTH 4 TO 84° 

a Crankshaft Grinder. One man, positive con- 

trol, as the wheel traverse mechanism is always 22” SWING OVER CENTERS 
positioned in front of the grinding wheel. * 

This modern Grinder will save you many hun- UNIT TYPE WHEEL 
dreds of dollars in your service shop, yet you HEAD SPINDLE 

can actually put it to work for only a few dol- # 

lars a day on an easy payment, Pay-As-You- 

Depreciate Plan. Van Norman Automotive 3 WORKHEAD SPEEDS 
Equipment Company, Springfield 7, Mass., U.S.A. 20-40-60 RPM 

A Division of Van Norman Industries, Inc. bad 


, BUILT-IN COUNTERWEIGHTS 
Get the whole cost reducing story on 
this great, new No. 467 Grinder NOW! 


VAN NORMAN 


PRECISION 


VAN NORMAN IN MODERN, EFFICIENT SHOPS—EVERY WHERE! 


MACHINING 
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New! Quick Starting Aid for 
STARTING DIESELS 


IN ANY WEATHER 


QUICK-START 


Cranes, tractors, 
earth movers 


Bulldozers, boats, 
stationary engines. 


For all Diesel Trucks 


Pull the Quick-Start choke, on the dash, for a couple 
of seconds, hit the starter and your Diesel is running. 
Simple to install, easy to operate, Quick-Start is a 
mixture of ether and petroleum products under pres- 
sure in a closed system. 


Get up to 240 starts on one fuel charge. Starts all 
Diesels instantly in sub-zero to hottest climate. 


$ 20” F.E.T. included 


{less installation) 
EXTRA TANKS OF STARTING FUEL $6.50 EACH 
SEE YOUR DISTRIBUTOR TODAY 
THE TURNER BRASS WORKS 


SYCAMORE, ILLINOIS 
ESTABLISHED 1871 
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(Continued from Page 34) 


Since there are three different sizes of boring bars 
54.in., l-in. and 114-in.—the machine must also be equip- 
ped with three different sizes of bearings. The 5g-in. and 
the l-in. bearings are double-row, self-aligning, preloaded, 
sealed, super-precision ball bearings with a maximum ec- 
centricity of 25 millionths of an inch. The 11/:-in. bearings 
are made with oilite shoes mounted in a cast iron cage. 
With 114-in. bearings there is occasionally simple adjust- 
ment necessary to maintain the 0.00015-in. clearance be- 
tween the hard chrome-plated steel boring bar and the 
bearing surface. 

This machine has placed the job of piston-pin fitting 
on a very high plane. It has made it a clean, attractive 
operation and also one which can be accomplished without 
many years of experience on the part of the operator. 


Other Uses of Piston-Pin Fitting Machine 

In addition to the boring of piston bosses and conrod 
bushings, other rod reconditioning jobs can be done. It 
can also be easily adapted to boring of rocker arm bush- 
ings and cam followers. 

Tobin-Arp is constantly striving to revise the machine 
and find additional precision boring operations that can 
be accomplished by its users. Within the last 12 months 
they have designed and placed on the market an attach- 
ment for the pin fitting unit for reconditioning the crank 
pin end of the conrod. As a companion item, they have 
also provided a small milling machine for removing ma- 
terial from the parting line of both the shank and cap of 
the conrod. The purpose is to reduce the crown diameter 
before centering the rod in the piston pin fitting machine 
for precision boring back to standard. 

The machine is also equipped with a high-speed, dia- 
mond-disc, tungsten carbide tool grinder. This makes it 
possible to grind all cutters for the unit to the exact speci- 
fied angles. This unit has recently become a standard item 
in the tool catalog of one of the largest diesel engine manu- 
facturers in the world. 

These refinements can be added even to the earliest mod- 
els to leave the plant. Tobin-Arp is constantly on the look- 
out for additional uses for the machine. As additional uses 
are discovered, equipment will be developed for their 
accomplishment. Whenever it is mechanically possible, all 
these developments will be made in such a way as to in- 
corporate them into every machine in the field. 


Conclusion 

Proper clearances; holes that are straight and round for 
their entire length; fine surface finish; parallelness of both 
conrod bores; accurate center-to-center distance:—all 
these exacting requirements of proper pin fitting are being 
met in service shops every day. Use of specially-designed 
machines with extremely high standards of accuracy not 
only make this possible but do a difficult job easily and 
quickly. 
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The Piston with ‘Double Bonded” 
“Ni-Resist Iron: "Top Ring Section 
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Keeps Engines Powerful Longer 
— at Lowest Cost 


“A sensational development — the greatest 
mileage piston we have ever used.” 
Everywhere, engine builders and transport 
operators enthuse over the performance of 
Zollner Bond-O-Loc Pistons. Top ring groove , 
wear problems are eliminated by the f 
“Ni-resist” Iron section permanently 
incorporated with the double bond of 

both Al1-Fin metallurgic and the exclusive 
Zoliner mechanical lock. Separation failure 

is impossible. For longer piston life and 

lower maintenance cost, we suggest your 
immediate test of Bond-O-Loc advantages. 


*T.M, Reg. Pat. App. For 
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FRONT SECTION VIEW 


CROSS SECTION VIEW 
ADVANTAGES OF 


ZOLLNER DESIGNED 
MECHANICAL LOCK 


TOP SECTION VIEW 


ZOLLNER 


ADVANCED 
ENGINEERING 


PRECISION 
PRODUCTION 


COOPERATION 
with Engine 
Builders 


PISTONS 
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INSIDE SECTION VIEW 


. Reverse angle designed top ring section with tapered flutes, 


dovetail locks in all directions. 


. Positive mechanical interlock prevents any movement. 

. Reduces weight 25% to 30% with lower inertia stresses. 

. Increases surface areas carrying inertia load. 

. Provides visual inspection of bond as seen in ring groove. 


THE ORIGINAL EQUIPMENT PISTONS 


OLLN! ¥ 


ZOLLNER CORPORATION e 


Fort Wayne, Indiana 
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SYLVIA WILKS GETS A NEW YORK WELCOME! 


The new Sylvia Wilks, first fireboat 
to be named for a woman, got a 
typical VIP welcome in New York 


Lt, John Collins, supervising engineer, Marine Division, 
New York Fire Department, checks on one of the four 
Enterprise diesel engines with Bendix fuel injection which 
power the Sylvic Wilks. 


Scintilla Division 


Harbor when she recently joined the 
world’s largest floating fire depart- 
ment. She embodies a lot of new 
design characteristics and improved 
equipment which make her one of 
the best fireboats in the business. 


For example she is relatively small 
as fireboats go, only 105 feet. But it 
gives her maneuverability not pos- 
sessed by the other boats of the fleet. 
She’s powered by four turbo-charged 
Enterprise diesel engines equipped 
with Bendix® fuel injection—two 
each for propulsion and pumping. 
This setup gives the boat full pump- 
ing power at all times in contrast to 
many fireboats that have pumping 
mechanisms taking their power from 
the propulsion engines, leaving the 
vessel handicapped for speed if the 


SIDNEY, N.Y, 





need should arise for both full 
pumping and propulsion power 
simultaneously. 

Bendix fuel injection is on the 
Sylua Wilks’ engines for the same 
reason it is on diesel engines in many 
other fields—dependable, economical 
performance around the clock. Loco- 
motives, tugs, towboats, and petro- 
leum pipeline operators use it; in 
remote spots such as Thule, Green- 
land, where dependability is priceless, 
Bendix diesel fuel injection is on 
electric power generating engines. 

For more information about this 
quality equipment, please write our 
Scintilla Division of Bendix Aviation 
Corporation, Sidney, N. Y. 


Export Sales and Service: Bendix International Division, 
205 East 42nd St., New York 17, N.Y. 
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Servicing Liners 


in Aluminum GM Blocks 


Step-by-step procedures for removing, 
checking and installing liners in GM's 
Series 71 diesels with aluminum blocks. 


EMOVING and installing liners in an aluminum block 

can be easy—if the right method is used. Here is a 
procedure suggested by the Detroit Diesel Div. of GM for 
use on their Series 71 engines with aluminum blocks. 


Liner Removal Procedure 
Due to the close fit between liner and cylinder block in 
the “71” engine, (0.001-in. loose to 0.001-in. press), a 
drive plug made from solid steel, as detailed in Fig 1, 
will facilitate removal of liners. 
These steps are suggested for liner removal. 
. Immerse stripped cylinder block in a tank of hot water 
(180°F) for about 20 minutes. 
2. Lift block from hot water and place it upside down on 
wood blocks as shown in Fig 2. 
3. Insert small end of drive plug into lower end of liner. 
. Hold one end of a hardwood block against end of drive 
plug, and drive block with a heavy hammer until liner 
is free. Remove all liners the same way. 
. Remove cylinder liner inserts. 


Liner Installation Procedure 

Before installing liners, the block should be checked 
and thoroughly cleaned. Since most of the engine cooling 
is accomplished by heat transfer through the liners to 
the water jacket, good liner-to-block contact must exist. 
Liner bores in the block, including the counter-bores in 
which the liner inserts fit, must be clean and free of nicks 
and burrs throughout their entire length. 

Liner bores in the block must also be checked to de- 
termine if standard size liners can be used. If a standard 
liner can’t be used, the block must be rebored and one 
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of the available oversize liners installed. The block bore 

dimension for standard size liners should be 4.6255-in. 

plus or minus 0.0005-in. If it is necessary to use oversize 
liners, use the block boring dimensions given in Table | 
to provide proper fit. 

The 0.001-in. loose to 0.001-in. press fit between liner 
and block must be maintained when fitting either stand- 
ard or oversize liners. 

These steps are suggested for liner installation. 

1. Chill all liners for two hours or more using dry ice if 
available. 

2. Immerse cylinder block in a tank of hot water (180°F) 

for about 20 minutes. This should be done during the 

last 20 minutes of liner chilling time. 

3. Remove cylinder block from hot water and place it 
right side up on wood blocks. 

. Place liner inserts into their counterbores in block. Use 
correct inserts if oversize liners are used. 

5. Install liners in block bores. If necessary, carefully tap 
liners into place using same tools and methods used 
for removal. Each liner flange must bear solidly against 
its block insert. 

When in place, the top face of each liner upper flange 
should be from 0.046-in. to 0.050-in. below the top surface 
of the cylinder block. 

If oversize liners are installed, it is suggested that the 
size be steel-stamped into the top deck of the block adjacent 
to each liner counterbore. This will assist service personnel 
in future engine overhaul. 


TABLE | 


Cylinder Block Bores For Oversize Liners 
Liner Diameter (outside) Block Boring Dimensions 





0.005-in. oversize 4.6205-in. + 0.0005-in. 
4.6355-in. + 0.0005-in. 
4.6455-in. + 0.0005-in. 


4.6555-in. + 0.0005-in. 


0.010-in oversize 
0.020-in. oversize 
0.030-in. oversize 








Restoring PT Metering Orifices 


By Kenneth R. MacDonald 


Cummins PT injectors with eroded or damaged meter- 
ing orifices are salvaged by a re-orificing technique. 
At same time, new plunger is fitted if needed. Result— 
new-injector performance at substantial cost saving. 


Circle shows metering orifice 
in Cummins PT fuel injector. 


UMMINS PT system injectors with worn metering 

orifices can be salvaged. A unique new facility to 
restore these fuel injectors to factory specification stand- 
ards has been created by Cummins Service & Sales, Los 
Angeles. The new program includes re-orificing of meter- 
ing orifices as well as honing of worn bodies and instal- 
lation of new plungers. 

To keep costs at a minimum, this Los Angeles firm 
has installed its own micromatic honing machine as well 
as gauges and other precision tools required to rehabil- 
itate injector bodies. Procedures and tolerances adopted 
have been approved by the Cummins Engine Co. They 
follow exactly those which are used in new injector pro- 
duction. 

An injector rehabilitation department and a new tur- 
bocharger rebuilding department have been set up by 
Cummins Service & Sales in its branch operation at 
Montebello, Calif. Here, a modern structure has been 
specifically designed as a diesel engine center. George 
Hedstrom, Montebello branch manager, is now also in 
charge of the new departments. 

It was in an interview with Hedstrom that complete 
details of their injector rehabilitation program were ob- 
tained. This program includes rebuilding of injectors for 
all Cummins diesels except the Model L engines. Custom- 
ers are guaranteed shipment of exchange injectors within 
48 hours after old cores are received. To accomplish this, 
over 3000 injector bodies were first rehabilitated for 
stock. 

Cummins engine owners can get the Cummins Service 
& Sales exchange bodies and plungers for 22% of the 
cost of new ones, or 31% of new injector cost if re- 


orificing is needed. This means savings of from $124 to 
$372 per engine overhauled, depending on whether the 
engine has 4, 6, or 12 cylinders. 


Injector Rehabilitation 

In addition to plunger bore wear, erosion is often found 
in and around the metering orifices and both types of 
wear, when severe, call for injector rehabilitation or re- 
placement. 

Injector rehabilitation procedures at the new Monte- 
bello department involve careful inspection of cores sub- 
mitted for exchange. Any which are found to be cracked, 
mutilated, or already honed to maximum oversize, are 
rejected. 

Before the inside of the body is honed, an injector 
cup is attached temporarily at proper terque. Accord- 
ing to Hedstrom, the cup keeps the injector bedy nose 
from distorting while being honed. A specially trained 
machinist then brings the body to the nearest oversize 
on the micromatic honing machine. During honing and 
final inspection, bore size and straightness are checked 
to factory tolerances on a Sheffield air gauge mounted 
on the micromatic honing machine. 

Injectors for the PT fuel system are given an aluminum 
oxide vapor blast to remove any burrs or metal particles 
that may have been deposited in the orifice during hon- 
ing. 

Finished bodies are then fitted with new Cummins 
oversize plunger assemblies. Each undergoes a careful 
inspection to assure proper performance. Metering ori- 
fices in PT bodies are flow-checked to make certain that 
all injectors deliver the same amount of fuel. 
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fan-shaped area extending from metering orifice to face of body shows 
wear pattern magnified many times. This wear makes honing and 
replungering necessary. Erosion in metering orifice is also seen. 


Re-orficing 

The Cummins Engine Co. has never re-orificed injector 
bodies although it has been done commercially by at 
least one independent west-coast firm for some time. Cum- 
mins discards those injector bodies which show erosion 
in the orifice. 

“In spite of this factory practice,’ Hedstrom says, 
“the company was aware of the savings which could be 
passed on to engine owners and therefore gave full ap- 
proval to procedures and results of the Cummins Service 
& Sales program.” These savings really add up, accord- 
ing to Hedstrom, when you cc sider that about 10% of 
the PT injector bodies are found to be eroded in and 
around the metering orifices. In addition, he says that 
many owners request changes in the size of metering 
orifices. 

To detect erosion in the metering orifices, a strong 
magnifying glass is used. Inspections in the shop are 
made with a powerful light and under a 30-power micro- 
scope. The photos of orifices shown, were taken with 20 
magnification. 

Re-orificing calls for drilling and reaming of the 
original orifice to 0.090-in. diameter. The inlet side is 
counterbored to a 0.010-in. depth. A headed plug of the 
same SAE steel specifications and hardness as the injec- 


tor body is pressed into the hole‘ with a slight taper fit. 
The plugged body is then put into a drilling fixture de- 
signed to hold the body such that the orifice is drilled 
0.095-0.097-in. from the body’s nose. Speed of drill used 
is 7000 rpm. 


Length of the sized metering orifice is held to 0.015- 
in., (plus 0.010-in., minus 0.000-in.), with an approach 
hole as specified by the Cummins Engine Co. Extension 
of the plug on the inside of the injector bore is removed 
with a specially-designed cutting tool. From this point 
on, the body is honed, vapor blasted and the orifice flow 
checked, the same as bodies that are re-plungered only. 


Conclusion 

This re-orificing work actually approaches the fine 
craftsmanship of watchmaking, in terms of precision. 
Visitors to the new department are impressed at the 
minute size of plugs and drills used. Engine owners are 
even more impressed by the money they save through 
this process of rehabilitation of injectors which formerly 
had to be thrown away. 
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Unretouched photo shows 
Use of strong magnifying glass will 


extreme erosion in 
show if 


orifice. 
eroded. 


metering 
orifice is 


Magnified view from inlet side shows new orifice installed. 


Magnified view shows metering orifice after it has been 
blasted with abrasives to remove the burr caused by honing. 
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GM Diesel engines are available in more than 
1800 different applications of power equipment 


Contractors generally agree that engine standard- that GM Diesel covers the range from 30 to 893 
ization pays big dividends. The wide useof GM _H.P. with only 3 cylinder sizes results in highest 
Diesel engines in more different makes of equip- parts interchangeability, lowest maintenance 
ment than any other Diesel provides unequalled cost. Write for booklet, “STANDARDIZE 
opportunities for standardization—and the fact YOUR POWER”—and learn the reasons why. 


DETROIT DIESEL ENGINE DIVISION OF GENERAL MOTORS, Detroit 28, Michigan 


In Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario DIESEL 
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U-8000F, floor model GM injector calibrator with heated oil 
supply tank simulates actual engine operating conditions 
closely. Standard GM cam and rocker arm gives injector plunger 
acceleration and delivery characteristics matching those of engine. 


U-8000, table model GM injector calibrator with 
cam and rocker assembly tilted back by lever ot left 
permits easy mounting of Series 71 engine injector. 


Calibrating and Running-In Unit Injectors 


By S. E. Franklin 


Diesel Controls, Inc. 


Sets of injectors with matched delivery improve the engine’s power output and general performance. 
Run-in, simulating engine conditions as far as possible, proves that the injector is ready for work. 
A new comparative calibrator provides means for attaining both of these important advantages. 


IGHER percentages of power are being demanded of 

modern engines. As far as injection equipment is 
concerned, this makes it more critical that fuel distribu- 
tion to all cylinders be equal. 

In systems with separate pumps and injectors, service 
equipment and methods have been worked out together 
and have been pretty well perfected. Pumps are calibrated 
at different points in their operating range against master 
injectors. Injectors are put through all the normal tests 
and then may be flow-tested for assembly into matched 
sets. 

Yet with unit injectors of the type used in General 
Motors diesels, a hand method of testing is commonly 
used. While this provides a check on spray pattern, open- 
ing pressure and some leak-off data, there is no check of 
delivered quantity. Reliance is placed on the accuracy of 
manufacture and while this may be fine for original ap- 
plication, it leaves something to be desired for injectors 
that have been in use. 

As manufacturers of service equipment, we thought that 
something could be done to improve this situation. The 
result was development of comparative calibrators for 
the unit injectors built by General Motors. 


Why Calibration? 

The purpose of calibration is to insure that the injec- 
tion equipment meets certain performance specifications. 
One requirement is ability to deliver equal amounts of 
fuel to each cylinder throughout the engine’s perform- 
ance range. Where adjustment is possible as in the case 
of, say, multi-plunger pumps, compensation for vari- 
ations, within practical limits, can be made and perform- 
ance set to meet standard calibration data. 

In General Motors unit injectors, no adjustment is pro- 
vided for calibration prior to installation. Thus, any at- 
tempt to balance fuel delivery among injectors must be 
on a comparative basis. Delivery characteristics of each 
injector is checked. 

Two courses are open. If performance varies but is 
within acceptable limits, injectors may be grouped in sets 
of those having similar delivery characteristics. Or serv- 
ice procedures can be adjusted, using all new parts neces- 
sary, to bring all the injectors’ outputs within narrow 
limits. 

This ability to calibrate injectors has several ad- 
vantages. It gives a far better picture of injector con- 
dition than hand bench methods when units are removed 
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U-8500, injector cali- 
brator for Model 567 
GM diesel engine unit 
injectors has speed 
range from 250 to 900 
rpm. Injector is being 
removed after being 





tested 


U-8000, GM injector calibrator with injector in- 
stalled and ready for operation. Note flexible tub- 
ing for inlet and by-passed fuel to and from injector. 


from the engine for testing. If work is indicated, it gives 
some idea of what to look for. 

When the injector is being reworked, visual inspection 
is commonly used to determine whether the used parts 
are satisfactory for continued use. Dynamic quantitative 
calibration eliminates guesswork and tells positively 
whether the part is satisfactory. A lot of parts will fool 
you. Some will look good and perform poorly; others 
that you’d normally throw away can be saved. 

In shops where a lot of injectors are being reworked, 
a routine is often established. Here, the machine becomes 
a “go” or “no-go” gauge; a foreman can check the work 
of his men. Volumetric checks on delivery gauge the 
correctness of the methods used ‘and quality of the work. 
It shows that the proper parts were used and assembled 
correctly. 


An Injector’s “ Dynamometer” 

Experienced maintenance men will tell you that if a 
rebuilt engine or component is going to fail, it will usu- 
ally do so right after being put back in service. Once it 
gets over the hump of this critical period, it settles down 
for a long, useful life. Experience with injectors is no 
different. 

This “running-in” period for an engine is preferably 
performed on a dynamometer. It gives the parts a chance 
to mate and “settle down” under controlled conditions; 
errors, leakage, etc. are caught; chances of piston scuffing 
or seizure are eliminated; and performance is measured. 
This exactly parallels what can be done on the injector 
calibrator even to the advantages obtained. 

To insure that injectors are ready for good combustion 
on initial engine start, the calibrator was built to simulate 
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and run-in. 


actual engine conditions as closely as possible. For ex- 
ample, when the injector is installed in the machine the 
plunger spring is automatically compressed to the proper 
timing position. Then with standard GM cams and rock- 
ers arms (Model U-8000 uses those for Series 71 engines; 
Model U-8500 for Model 567 engines) plunger accelera- 
tion and delivery characteristics match those of the en- 
gine. A heavy flywheel insures steady rate of plunger 
travel. 

Calibrating oil at controlled temperature is supplied to 
the injector at a constant pressure. Operating speeds 
range from 250 to 900 rpm for the larger unit; tests and 
run-in on the smaller one are run at 1200 rpm. Rack 
settings are made and tests started. A stroke counter 
regulates the exact number of injections discharged to 
the graduate. Dumping of the graduate is controlled so 
that the residue from “wet glass” will remain constant. 


In this ‘way, two things are achieved—engine operation 
is simulated as closely as possible and since we are cali- 
brating on a comparative basis, conditions are held cen- 
stant with as many variables as possible eliminated. 


Summary 


Ability to calibrate unit injectors adds a new dimen- 
sion to the servicing and testing techniques for this type 
of injection equipment. Qualitative and quantitative 
tests eliminate guesswork. They show that the injector is 
properly assembled, all the parts are in satisfactory con- 
dition, and they measure the unit’s performance. 

In terms of engine operation, this means that better 
engine balance can be obtained, resulting in higher horse- 
power potential and improved overall performance. 
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lightning fast- 


wth OUL f 


@ Sure, split-second starting—even in sub-zero weather 

@ Cranking power always available—even after months of idleness 
@ Safe: spark and explosion proof. Light in weight 

@ Low cost: saves battery, down-time and maintenance expense 


Here’s a proved cranking system that spins —the revolutionary system that uses oil under 
engines 2 to 3 times faster—in torrid heat high pressure tocrank diesel or gasoline engines 
or freezing cold. It’s the American Bosch faster with greater power. You'll want the out- 
HYDROTOR—the hydraulic cranking sys- standing performance and dependability —the 
tem that puts real muscle into engine cranking economy of HYDROTOR for your engines. 
—eliminates battery and starter troubles, Send coupon today for free brochure H110-02-2 
reduces down-time expense—saves you real and the name of your nearest Hydrotor dis- 
money on maintenance and repairs. tributor. American Bosch Division, American 
You’ll want to learn more about HYDROTOR Bosch Arma Corporation, Springfield, Mass. 

6351 


HYDROTOR 


HYDRAULIC CRANKING SYSTEMS 





American Bosch Division 
American Boesch Arma Corporation 
Springfield 7, Mass. 


(0 Please send brochure H110-02-2 and name of 
nearest Hydrotor distributor. 


(0 Please have salesman call. 
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1000 psi 





Full gap seal ring in second- 
ary grooves relieves or dis- 
tributes load carried by first 
ring. On engine with com- 
pression pressure of 500 psi 
and firing pressure of 1000 
psi, pressure above top ring 
is 500 psi at end of com- 
pression, and below this ring 
about 250 psi (sketch 1, left.) 
At full firing pressure, dif- 
ferential on this ring is about 
750 psi (sketch 2, at right.) 


250 psi 


750 psi 
Differential 


Differential 


125 psi 


their job better can be very rewarding. You'll get longer 


service life of rings, pistons and liners. Also, you'll get 


Improve Your 
Piston Ring Performance 


higher average efficiency—greater power output and low- 
er lube oil consumption. 

Ideas to be expressed apply in general to all piston 
rings but are specific to those of engines in the medium 


and large bore sizes. 


Reuse or Replace? 
When a cylinder is opened, one of the first decisions 


By C. J. Kremer, Jr., 


Chief Engineer, C. Lee Cook Compan ; ‘ 
— en itied to make is whether rings are to be reused or replaced, 


Of course, a lot will depend on what you find. Let’s say 
that this is a scheduled inspection. At this time, some 
Improve your engine’s performance and keep it high of the more serious reasons for ring replacement may 
for longer periods by better cylinder sealing. Piston 
rings and their related parts are the key factors. 


Here are constructive ideas that you can apply. 


* 


not have yet come into play. 

Conditions being generally» satisfactory, a practical 
guide as to need for replacement is the gap clearance. 
It is good practice to replace rings whenever the original 
recommended gap clearance has doubled due to wear. 
However, this general guide should be modified to suit 
the particular type of engine. 

For example, the higher the specific output of the 
engine, the lower the amount of ring wear that can be 


PISTON ring leads a miserable life. It is subjected 
to heavy individual loading, extreme heat, dirty 
conditions, 


and under the best of circumstances, to tolerated. In a turbocharged engine running at high 


border-line lubrication. Yet it does its job—and well. 

A lot of engineering has gone into this appearingly 
simple piece of metal. Engine designers as well as lubri- 
cation engineers have done a lot to improve its conditions 
of servitude. The engine comes from the factory with 
proper dimensions and tolerances. Chances are that it 
is all broken in and the piston rings properly seated. 

Then comes the first inspection or overhaul period. 
What happens when all conditions are no longer ideal 
will depend on the judgement and skill of those respon- 
sible for the work. Obviously, it pays to know as much 
as possible about the subject. 

Anything that can be done to help piston rings do 


bmep, for instance, accelerated movement of hot gases 
through enlarged ring gaps has a searing action that 
destroys lubricating films and also has an erroding ef- 
fect on polished contact surfaces. 

Continued use of a worn ring results in accelerated 
wear of the ring itself and, more important, of the cylin- 
der or liner. For this reason, and lacking the specific 
manufacturer's wear limits, wear of only 50% of original 
gap clearance might be the condemning limit. 

Where chrome-plated rings are involved, the percent- 
age might be much less. Basically, the allowable limit 
for wear on the ring face is the thickness of the plating. 
Well-seated rings might be satisfactory if left undisturb- 
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Positive seal ring in third groove 
causes pressure during compression 
stroke to build up above gap seal 
ring to full 500 psi (sketch 3, left.) 





500 psi 
Differential 


At full firing pressure (sketch 4, 


right) difference between pressure 
on top of first ring, 1000 psi, and 
beneath it, will be 500 psi, or 1/3 
reduction compared to 750 psi dif- 
ferential carried by first ring without 
assistance of full gap seal ring below. 


ed, even though worn through the plating. But once dis- 
turbed, replacement is recommended. 

If it has been decided to reuse the rings, certain 
practices should be followed. Every precaution should 
be taken to avoid distortion or “springing” of the rings 
during removal or re-installation. Ring grooves should 
be cleaned thoroughly to their full depth. Recesses and 
oil return holes should be cleaned too. Finally, it is 
recommended practice to install the ring in the same 
groove from which it came—and right side up. It is 
assumed, of course, that all clearances were satisfac- 
tory and that this was one factor used in arriving at a 
decision to reuse the rings. ‘ 

After long wear or when damage has occurred there is 
no need for a decision. Broken rings or stuck rings that 
have been forced against the liner and worn out-of-round 
are typical cases. Worn ring grooves in the piston and 
scuffed or scored liners are conditions that are bound to 
affect the rings and call for their replacement—after the 
conditions have been corrected. 

Piston rings can never be considered alone. They 
must get proper support from the ring grooves and 
have proper clearances. They must contact a suitable 
liner surface all around their periphery. This surface 
must be adequately lubricated and one job handled by 
the whole ring setup is control of this lubrication. 

So ring groove, liner condition and the situation with 
regards to lubrication must be considered. They will 
all affect the decision to (a) reuse or replace rings and 
(b), if replacement is indicated, whether or not a dif- 
ferent ring setup should be used. 


Choosing A Ring Setup 

As wear progresses toward condemning limits, use of 
different ring types may be indicated. Lube oil control 
is a good example. It is pretty generally known that 
inadequate oil will result in extreme wear and tend to- 


Diesel Power 


ward scuffing conditions. It is not as well realized that 
excessive oil can produce the same effects. 

Too much oil is indicated by correspondingly exces- 
sive carbonizing and fouling of the rings. It is this 
added dirt load that causes the trouble. Ring action 
becomes sluggish and ring flutter and sticking results. 
Breakage, liner wear and scuffing are direct possibilities. 

Need for oil control rings with more efficient scraping 
action is sometimes a little involved. How much more 
effective they can be without starving the rest of the ring 
area is largely determined by experience. Due to the 
number of oil ring designs, each to serve an individual 
condition, it is best to get the help of a ring manufac- 
turer’s representative. Add his experience to your own. 

Changes in types of compression rings may also be 
advisable. For worn or perhaps slightly out-of-round 
cylinders, complete gap seal-type rings are a first con- 
sideration. Liner wear is rarely uniform over the entire 
ring travel area. 

Gaps in conventional rings must be set to the un- 
worn part of the liner to provide proper clearance 
when in that part of their travel. As soon as the ring 
moves into the liner’s worn area, the gap is immediately 
increased and, since greatest wear occurs near the upper 
end of ring sweep, sealing is least effective just where it 
is needed most. 

Use of a gap seal ring which is not subject in its seal- 
ing function to variations in cylinder diameter will pro- 
vide the same efficiency at all points of its travel. Blowby 
and power loss are thus prevented. 


How Gap Seal Rings Help Relieve Top Ring Load 

Use of a full seal ring in modern engines cannot be 
overemphasized. Actual checks show that the top ring 
will carry from at least 50% (low-speed, low-bmep en- 
gines) to possibly 80% (high-speed, high-bmep engines) 
of the entire load of piston sealing. 





Sketch 5 Sketch 5A 


Sketch 6 


Sketch 6A Sketch 7 


Rings of single-piece construction having a step-type gap seal as seen in sketches 5 and 5A are least effective of those shown 


above. Two-piece rings like those in sketches 6 and 6A give additi / tag 





of full cylinder and land seal because of 


greater flexibility and conformability. Spring-actuated conformable ring (sketch 7) gives immediate seating, also follows wavy cylinder. 


This is self-evident to any operator who knows that 
the upper ring shows most wear and is subject also to 
most of the operational hazards. Piston groove wear, 
groove damage, ring breakage and such kindred items 
take place notably in the top ring groove. With engines 
of increased speed and power output, this problem grows 
more important. Anything that can be done to relieve 
the upper rings of at least part of the load is of primary 
concern. 


Experiments have proven that with normal end gaps 
and eonventional piston rings, pressure behind the top 
ring, holding it against the cylinder wall and against its 
lower groove land, corresponds almost exactly with cyl- 
inder pressure. Pressure between the first and second 
rings and behind the second ring amounts to about half 
of that figure and so on in like proportion throughout 
the ring belt. 


This, of course, will vary with the pressure differen- 
tials involved and also with engine speed. However, we 
will take the highest figure which means that pressure 
below the top ring will be about half that above the ring. 
Lower figures will justify the earlier statement that the 
differential can be from 80% to 50%. It is this pres- 
sure differential above and below the ring that induces 
most wear and all attending destructive possibilities. 


To show how a full gap seal ring placed in secondary 
grooves can relieve or distribute the load carried by 
the first ring, let us assume an engine with the compres- 
sion pressure of 500 psi and a firing pressure of 1000 
psi. Near the top of the compression stroke, just before 
firing, pressure above the ring will be 500 psi and pres- 
sure immediately below the ring about half that or 250 
psi. At full firing pressure, therefore, the differential on 
this ring will be in the neighborhood of 750 psi. This 
condition is shown in sketches 1 and 2. 


If, however, we include in the compression ring group 
a positive seal ring, say in the third groove, pressure 
during the compression stroke will build up above the 
gap seal ring to the full 500-psi compression pressure, as 
illustrated in sketch 3. 


Now at full firing pressure (sketch 4) the difference 
between pressure on top of the first ring, 1000 psi, and 
the pressure beneath the top ring will be 500 psi or a 
one-third reduction compared to the 750 psi differential 
carried by the first ring without assistance of a full gap 
seal ring below. 

In this way, some work normally done by the top 
ring can be effectively transferred downward to other 
rings where there is better lubrication and less heat ex- 
posure. For best overall service, seal ring should be 
placed in the third groove. If used in a lower groove, 
proper seating may become a problem since pressures 
above and behind the seal ring will be comparatively low. 
Full functioning may not be possible without a prolonged 
running period. When the gap seal ring reaches its 
maximum sealing, due to satisfactory seating, load on 
the two hardest working rings above it is considerably 
reduced. 

Below the seal ring, gas pressures will be extremely 
low. Little or no ring wear occurs. In such positions, 
tapered-face rings may be used effectively where the 
quick seating ability will assist in additional oil control. 
Excess oil will be scraped from cylinder or liner walls 
on the downward stroke and the remaining film more 
efficiently spread as the tapered face rides over it on the 
upward stroke. 

Naturally, relief of pressure taken alone is not the full 
picture but this capability of a full seal ring becomes 
increasingly important as other conditions such as poor 
lubrication, heat and dirt become involved. Not only 
does a seal ring relieve pressure on upper rings, but it 
prevents the destructive forces of hot gases blowing 
through the gaps of ordinary rings for the full power 
stroke. 

With plain rings this prolonged blowby has the ef- 
fect of overheating them near the ends, destroying lubri- 
cation, and generally raising the working temperature of 
all the rings in the compression belt. With an effective 
gap seal ring in place, the volumetric clearances down to 
its position are very quickly filled and blowby stops 

(Continued on Page 53) 
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NEW! High-pressure supercharging at 
low rotor speeds with Thompson Turbocharger 


Simple, straight rotor vanes enable the new-design Thompson Turbocharger 
to produce economical high-pressure blowing of diesel engines even at 
low rotor speeds. Wear on parts is reduced, maintenance and downtime 
are kept to a minimum. 


In the development labs of the Tapco Group, impeller vane contours 
were developed to make use of Thompson’s two decades of experience 
in high efficiency movement of air and gases. 


Other new features of Thompson Turbochargers include unique small- 
diameter shaft and bearing to provide lower shaft surface speeds at equal 
compression ratios. Bearing and shaft wear is kept to a minimum. In 
addition, unique Thompson design keeps exhaust heat from traveling to 
bearings and compressor side of the Turbocharger. 


If you build supercharged diesel engines up to 300 horsepower, we can 
supply a Thompson Turbocharger to provide even more horsepower and 
fuel economy. If you install diesel engines in trucks or diesel-powered 
equipment, you'll increase horsepower without increasing engine size by 
specifying Thompson Turbochargers. 

Our sales engineers will help you make the switch to Thompson 
Turbochargers with practically no redesign of exhaust or intake side. 
When may they call? 


TAPCO GROUP 


Thompson Products, /nc. 


ee ee CLEVELAND 17, OHIO 
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MERCEDES-BENZ 


DIESEL ENGINES 


¢ & «€ e 2 
..e- Applications Unlimited! 


Both manufacturers and users alike have long been favorably impressed by 
the impact of the name Mercedes-Benz . . . Today, these diesel engines can 
be more than a name — they can power virtually any piece of construction 
equipment . . . High horsepower to low weight, easier cold weather starts, 
extreme economy, downtime cut to the bone — just a few reasons why 
Mercedes-Benz is the answer to greater efficiency! 


=" UTICA DIVISION 


CURTISS-WRIGHT & - 


CORPORATION - UTICA MICHIGAN 
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SUNNEN 
PORTABLE HONES 


SAVE MANY HOURS IN PRODUCTION, 
SALVAGE, JOB LOT, MAINTENANCE» 
AND TOOL ROOM 


More than 100,000 satisfied users testify to the 
utility of these ‘Tools of a Thousand Uses" for 
internal diameter work in nearly all materials. 


Sunnen Portable Hones are guaranteed to pro- 
duce geometrically round, straight bores—ac- 
curate within '0005''—with any desired cross- 
hatched, lubricant-retaining finish. 
* CORRECTS MACHINING ERRORS 
* EXACT SIZE CONTROL 
CONTROLLED SURFACE FINISH 
FASTEST STOCK REMOVAL 
POSITIVE ADJUSTMENT 
PORTABLE, YET RUGGED 
* OPERATES IN ANY POSITION 


Your Sunnen Field Engineer will be giéd to help 
you solve your sizing problems at no Obligation 
to you. as 

SN-75 Midget Hone ge 13%,"" to 2” 
JN-95 Junior Hone nge 2B to 254" 
AN-112 Standard Hone Range 24,"' to 7" 
AN-812 Heavy-Duty Hone... Range 434,"' to 2012” 


WRITE FOR FREE BOOKLET! 


Find out how SUNNEN PORTABLE 
HONES can help you in your 


everyday shop work, 


PRODUCTS COMPS 


Honine 
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(Continued from Page 50) 


after only a fraction of the time otherwise involved. 

A seal ring should not be used in the top ring groove 
since it can be seen that if it performs its function ef- 
fectively, the entire load of both compression and firing 
pressures would be carried by one top ring only. The 
wear rate of both the ring and the cylinder or liner would 
be increased proportionately. 

There are many types of seal rings being offered at 
present. Some of the more prominent styles are illustrat- 
ed. Rings of single-piece construction having a step-type 
gap seal as illustrated in sketches 5 and 5A are the least 
effective of those illustrated since they offer the single 
advantage of gap closure. Two-piece rings such as il- 
lustrated in sketches 6 and 6A offer additional advantages 
of full cylinder and land seal accomplished by their great- 
er flexibility and conformability to out-of-round condi- 
tions. 

Spring-actuated conformable seal rings such as that 
illustrated in sketch 7 have the added advantage of im- 
mediate seating regardless of pressure conditions. This 
ring also follows an out-of-round or wavy cylinder and 
maintains a complete seal at all times. In worn cylinders, 
single-piece gap-seal types will concentrate all motion of 
passing in and out of a tapered cylinder directly at the 
joint. This results in undue stress at that point and 
breakage of the seal tongue frequently occurs. 

In the 2-piece type seal rings this motion is distributed 
throughout the ring’s full circumference and no part is 
stressed sufficiently high to promote undue breakage. In 
the case of the confermable seal ring illustrated, both 
the sealing tongues on the ring itself and the sealing gib 
attachied to the spring are unrestricted and free to toggle 
with the inward and outward motion so that no member 
or part is subject to overstressing. 


In Summary 

Decision to reuse rings starts with measurement of 
wear as indicated by gap increase. Permissible wear must 
depend on several factors including the ring type, the 
engine and its specific output. Manufacturers’ wear limits 
are a good guide. 

Ring wear is only one criterion. Condition of the ring 
grooves, liner or cylinder surface and lubrication condi- 
tions must also be considered. Any of these could be the 
condemning factor. If rings are to be reused, it is im- 
portant that the best mechanical practices be observed 
during removal and re-installation. 

When ring replacement is indicated, all mechanical 
deficiencies should be corrected as far as possible. 
Thought should be given to use of a different ring setup 
designed to live with the particular conditions. There 
is often great advantage in changing the type of com- 
pression rings used, including use of gap seal rings, and 
in increasing efficiency of oil ring action. 

Get all heip possible in reaching decisions. Take ad- 
vantage of the experience of representatives of ring manu- 
facturers and engine builders. The payoff for right de- 
cisions is greatly improved performance. 
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Let's Face It 


Koppers holds that a piston ring is no better than its wearing face 


Koppers ability to design piston rings with the precise configura- 
tion that meets engine requirements can save you operational and 
maintenance dollars. 





You can select from hundreds of ring configurations that provide 
optimum sealing with predictable performance in most industrial 
applications while ideally meeting all requirements of oil control 
and wear resistance. Or, Koppers, with its 36 years of experience, 
can design a ring to match your specific requirements. 


Koppers Piston Rings have proved themselves wherever piston 


| 


rings are used and particularly where operating conditions are 


| 


critical...in internal combustion engines, steam engines, pumps, 


compressors and valves. Look to Koppers for the solution to your 
piston ring problems. Write for complete information today to: 
KOPPERS COMPANY, INC.,1310 Hamburg Street, Baltimore 3, Md. 





RN ROSY 









PISTON ano SEALING RINGS 
Engineered Products Sold with Service 


LSS 


Fivid Dynamics Knowledge Face Design Knowledge gives Materials Knowledge enables 
gained by Koppers through Koppers the ability to produce Koppers to select the proper 
many years of experience helps rings and seals that give re- material or combination of 
solve the most complicated liable and economical. per- metals, plastics or ceramics to 
problems involving the con- formance under the most de- insure maximum efficiency and 
trol of gases under pressure. manding operating conditions. length of service. 
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New Units For Old 
... through Remanufacture 


One thousand remanufactured locomotive units 
prove the concept to be economically sound. Re- 
manufacture as opposed to rebuilding means com- 
plete upgrading with new unit work capacity, fea- 
tures and warranty. Like a new unit except for cost. 


M HAT is the life of a diesel locomotive?” A real- 

istic answer is that the unit’s “life” ends when it 
becomes uneconomic from a cost or performance view- 
point to continue it. When units reach this stage, railroads 
can do one of three things—junk them and buy new ones, 
rebuild them in railroad shops, or if they are EMD units, 
send them to the Electro-Motive Div. of GM for remanu- 
facture and upgrading. 

Replacement costs are high and most railroads are not 
in a position to spend the money. Rebuilding in railroad 
shops would only stretch locomotive life to the next rebuild 
but gives no increase in capacity. In the case of EMD units, 
remanufacture and upgrading means getting greater loco- 
motive capacity with new locomotive warranty at a cost 
much less than buying a new unit. 

Savings to railroads having their diesels upgraded are 
almost as great as those realized in the original steam-to- 
diesel shift—30% or better. This is accomplished through 
greater fleet capacity and flexibility, handling faster 
schedules, and reduced operating and maintenance ex- 
penses. 

EMD figures that 6500 of its freight locomotives alone, 
built since World War II, will either have to be scrapped 
or upgraded between now and 1965. This is excluding 
passenger units and switchers. In fact, EMD has just cele- 
brated upgrading of the thousandth locomotive at their 
La Grange plant. This upgrading represents a railroad in- 
vestment of about $100 million. 





Chicago and Eastern Iilinois 2000-hp 
Model E7 EMD diesel locomotive be- 
fore it was completely torn down and 
put through remanufacturing process. 


EMD Upgrading Process 

This thousandth locomotive is a typical product of the 
upgrading process which is turning out locomotives at the 
present rate of one a day. The old unit, a Model E7, came 
into the EMD plant a 2000-hp scratched and scarred vet- 
eran of 12-years service with 1,664,000 high-speed miles 
behind it. The new one, went out a modern Model E9 
with 2400 hp, the latest design improvements and a 100,- 
000-mile new locomotive warranty—yet cost $110,000 less 
than a new E9. This is typical of the EMD standardized, 
mass production method of relaiming old diesel locomo- 
tives. 

Under the technique, components from old units can 
be remanufactured and incorporated into the latest model 
locomotives of their same type, or even a different type. 
EMD is able to do this for two reasons: (1) old and new 
parts and components are designed so they can be installed 
together and operate in complete compatibility and (2) 
EMD’s specialized mass production technique successfully 
mingles remanufacture of old components with original 
manufacture in the same production lines. Thus, the same 
engineering methods and latest specialized machinery, tools 
and instruments are used for both manufacturing of new, 
and upgrading of old equipment. 

Old locomotives are completely torn down. All com- 
ponents are inspected to determine which can be econom- 
ically upgraded. Those that can be are sent to various 
production departments—engines to the engine line, gen- 
erators to the generator department, etc. 

In this 1000th unit, two 12-567A engines powering it 
were upgraded to 12-567BC engines with a total boost of 
400 hp. This remanufacture eliminated earlier water and 
oil leak problems. 

The four traction motors were upgraded to D-47 units 
with tractive effort increased in proportion to the boost 
in horsepower. 

Other important improvements included: 

An a-c cooling system which eliminates belt drives. 

Water-cooled air compressors which reduce air brake 
system maintenance. 

A new E9 equipment rack which improves lube oil cool- 
ing and filtration with reduced maintenance. 

A new Woodward PG electric-hydraulie engine governor 
which gives greater stability, and smoother engine opera- 
tion and train handling. 
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Machining top deck of diesel engine crankcase with huge special- 
purpose machine developed by EMD fer mass-production operation. 
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Telescopic inspection of machined surfaces of diesel crankcase. 


A new E®9 electrical control system which gives more 
reliable locomotive operation and quicker and easier loco- 
motive control, eliminates monthly inspections and dras- 
tically cuts electrical maintenance costs. 

New gear cases which retain lubricant longer. thus re- 
ducing maintenance. 

A new cab heating system that increases crew comfort, 
contributing to alertness. 

An internal reset for emergency fuel cutoff which eli- 
minates crawling under the locomotive to reset the emer- 
gency fuel cutoff valve. 

These are the highlights of all the improvements made 
and are typical of the upgrading process. 

While the above mentioned components were being re- 
manufactured or new ones obtained, a new stronger under- 
frame, and E9 body with improved ventilating arrange- 
ment and winterization protection, were being built. When 
ready, the upgraded engines, generators, traction motors. 
and new parts and assemblies went to the main erection 
room and were incorporated onto the underframe and 
body. 

The body was then dropped onto the underframe and 
welded in place. This unit was dropped onto the upgraded 
trucks and run to the test building. Here the locomotive 
undergoes the same exhaustive testing as a completely 
new unit. The locomotive then goes through the same paint 
shop as a new unit and is ready to return to the railroad. 
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Cylinders on both sides of vee-type engine cre milied at same 
time by use of special large vertical boring milling machines. 





One of world’s largest portable milling machines is seen milling 
the top deck surfaces of a diesel locomotive underframe. 





Containing many remanufactured components of old E7, new 2400-hp, 
E9 nears completion as body and underframe are dropped on trucks. 
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“Eliza D tive to go through EMD 
upgrading process, as it appeared after it was remanufactured. 
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To increase fatigue resistance, endurance limit and to 
fight the corrosive action of the sea, Erie Forge & Steel 
technicians cold roll ship’s tail shafts as illustrated above. 
The life of the forged steel tail shaft is prolonged by cold 
rolling under the propeller and the after bearing. The 
surface toughness thus effected reduces fretting corrosion, 
minimizes pitting, costly failures and the hazard of pro- 
peller loss at sea. 

Cold rolling is applied not only to new shafting but also 
for reconditioning existing ship’s shafts, thus Saving size- 
able replacement costs in many instances. 

Designed and built by Erie Forge & Steel engineers, 


ERIE, 


Fas wAy 
Cold Rolling Puts a Tougher Face 
... on an “Old Salt’ 


the machine cold rolls shafts of any length and up to 30 
inches in diameter. Any desired pressure up to 37,000 
pounds can be exerted by the hardened steel rollers on 
each side of the shaft. 

The Society of Naval Architects and Marine Engineers 
recommends that all ship’s propeller shafts be cold rolled 
as a safety measure. This cold rolling process is approved 
by The Bureau of Ships, United States Navy. 

Another of the special services characteristic of the 
continuing progress in steel improvement at Erie Forge 
& Steel. Let us work with you on your steel forging and 
casting requirements. 


PENNSYLVANIA 


MEMBER AMERICAN IRON AND STEEL INSTITUTE 





Injection Tested 
While Engine Runs 


Injection equipment can be checked 
and adjusted right on an operating 
engine with British test devices. 


OR a balanced engine, fuel delivery to each cylinder 

should be the same. This is the condition you want 
when the engine is working, is up to normal temperatures, 
and is using its normal fuel. 

Engine builders, using elaborate equipment, get this 
condition. When checking engine performance, the best 
nozzle settings for power and economy are found. These 
values are translated into those published in service man- 
uals for use in bench testing and setting nozzles. 

A British firm, Dunedin Engineering Company, Ltd., 
figured that the closer field setting procedures could come 
to factory methods, the better the results. Their tests indi- 
cated that while values for static testing were statisically 
correct, giving good average results, they did not allow 
for all the variables that could be present in specific 
engines. 


Test Equipment Developed 


Dunedin set out to develop simple test equipment to 
perform all the usual tests under true working conditions 
with the engine running. Three items of diesel test equip- 
ment resulted. The “Diestester” is an accurate compression 
gauge. Unless compression is substantially the same in 
all cylinders, work expended in precision balancing is 
wasted. 

Two kits for checking and setting injection equipment 
were devised. The less-elaborate and lower-cost “Injecto- 
meter” provides for dynamic setting of nozzles and spray 
pattern checks with the nozzle removed from the en- 
gine. At the same time, dribble and leak-off can be 
checked. 

The more elaborate “Injectester” performs all these 
functions plus others involving the pumping element 
and delivery valve. Its use will be covered. 

These kits have two important advantages. First, they 
permit accurate dynamic setting of nozzles. Second, they 
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“Dieseltester”, a comoression gauge, checks cylinder 
compression pressure through nozzle opening in head. 


can be used to diagnose system troubles. These can be 
quickly and accurately located, then corrected with mini- 
mum dismantling and loss of time. 

Two limitations should be noted. They will not meas- 
ure the actual output of nozzles. This should be balanced 
by flow testing. Second, while the “Injectester” will give 
an indication of calibration accuracy as well as pumping 
element and delivery valve condition, it does not take the 
place of normal pump calibration, timing, etc. 


Using the Injectester 

This device is illustrated and its components pointed 
out in the caption. Since the tester is connected to the 
high-pressure line between the pumping element and 
its associated nozzle, its gauge reflects all the pressure 
variations in the line. Pressure patterns show whether 
conditions are normal or abnormal. 

For example, rapid needle fluctuations of the gauge 
needle mean that the pump’s delivery valve or the nozzle’s 
needle seat is faulty and losing pressure. A further check 
can be carried out by testing the delivery valve separately. 
By quick elimination, the point of failure is found. 

To test and balance injectors, the equalization point of 
delivery line pressure and injection pressure is found by 
a simple procedure. Then both tests and setting can 
proceed, Faulty injectors must be removed and repaired 
before final adjustment can be made. 

Some indications of pump condition can be obtained. 
When tested in full-rack position, line pressure is noted. 
If it remains high after the initial surge, it is a sign of 
over-calibration. If it does not rise above injection pres- 
sure, under-calibration is indicated. In both cases, the 
pump should be removed for a calibration test. 

Direct tests for delivery valve and pumping element 
condition can be made by connecting the pump dis- 
charge directly to the Injectester. The tester’s relief valve 
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“Injectester” is connected to high-pressure line 
between fuel pump and nozzle. Pressure variations 
on gauge show if conditions are normal or not. 


is set at twice recommended injection pressure. The en- 
gine is started, the tester properly bled of all air, and 
pressure buildup is noted. Regular fluctuations of 30 to 
50 atmospheres tell that the delivery valve cut-off (re- 
traction piston) is worn. Irregular fluctuations indicate 
the delivery valve seat to be faulty. Rapid pressure drop 
when the engine is stopped is a sure sign that the de- 
livery valve needs attention. 

If the pumping element is in good condition, pressure 
buildup to the relief valve setting should be steady. If 
pressure builds up more slowly as higher pressure levels 
are reached, it is a sign of plunger leakage. This can 
be verified by pressure drop tests with the delivery valve 
removed from the pump. 

These examples show the type of tests possible with 
this equipment and demonstrate its versatility. Complete 
testing programs are or can be worked out for a wide 
variety of injection equipment. Also, Dunedin states that 
the Injectester is effective for use on engines from the 
smallest up to 20,000 hp sizes. 


Correlation of Results 

When questioned regarding the correlation of dynamic 
settings with those obtained with conventional pop test- 
ers, Dunedin engineers supplied the following data. 

“Correlation between bench testing and the engine 
setting method varies according to conditions of the 
delivery valve seat, the nozzle seat, the cut-off of the de- 
livery valve, the pumping element, also the fuel used. 
Injector temperature can also account for injection pres- 
sure variations. 


“Bench testers have fixed diameter plungers that may 


not be suited to the particular size of nozzle being set. 


Improper matching can cause false settings whereas when 
testing on the engine, the correct plunger size is always 
used. 

“Wear of the components is a factor. If not too great, 


“Injectester” is seen connected to fuel pump and nozzle. 
tested under 
left to right are—pressure 


Injector is being 
Instrument components from 
dial cutoff and relief vaive. 


actual operating § conditions. 


regulating valve, 


the effect can be minimized by adjusting the nozzle with 
the engine running. For example, conpensation can be 
made for any small difference in wear of pumping ele- 
ments. This is proved by setting the injector to one pump 
element and then testing it on another. Setting will vary 
according to the amount of wear and may be as much 
as 10 atmospheres.” 

Obviously, if all nozzles were set on one pop tester, 
each would be subject to the variables in its particular 
system when operating. Early-breaking nozzles would 
advance timing and late ones retard it. Set to open at the 
required pressure when working with its associated sys- 
tem components, greater uniformity of delivery and 
hence better engine balance is achieved. Improved horse- 
power and better fuel economy result. Another result of 
a well-balanced engine, where all cylinders are pulling 
identical loads, is that chance of exhaust smoke is cut 
to a minimum. This is of great importance in areas where 
even small amounts are objectionable. 

Again, it should be said that flow testing is the only 
way to balance actual injector output. However, this does 
not take into consideration variations in the individual 
pumping system. So while flow testing balances injector 
output, another step is needed to balance the injection 
pressures among the pumping circuits. 


Conclusion 

This test equipment stands on its own feet as a tool 
for diagnosing injection troubles. It has. the advantage 
of pinpointing faults dealing with the injection system 
as a whole—not as individual components on a bench— 
and in the field and during operation. 

It also offers a refinement in the procedure of setting 
injection nozzles by doing it under dynamic conditions. 
Proper opening pressures can be set with the injector 
at operating temperature, working with its normally- 
associated components and with the fuel normally used. 
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Cummins H and NH Main and 
Conrod Bearing Lockplates 

Main and connecting rod bearing 
lock-plates now are made with two 
notches, or template marks, 60 de- 
grees apart (30 degrees apart for H 
and NH main bearings) as an aid 
in using the template method of 
tightening bearing caps. 


Recent engine and equipment modifications, 
procedures and recommendations straight 
from the different manufacturers to you 


Always use the template method 
for tightening main and connecting 
rod bearing caps as indicated in the 
table. 

There are three provisions for 
checking the 60-deg (or 30-deg) ad- 
vance for the fourth or final step in 
the torque tightening procedure. 
They are: markings on caps; mark- 
ings on lockplates; and the 60-deg 
facings on each hex nut. 

One or more of these markings is 
always visible, or as visible as the 
torque wrench dial, even while work- 
ing under a truck. 





A. Tighten 
Ft Lb 


Connecting Rods: 
H,NH 140 


Main Bearings: 150 and 
H,NH Advanee 30° 


NVH,VT 125 and 
Advance 60° 


B. Loosen 


Loosen 
Completely 


Loosen 
Completely 


> Retighten 


D. Advance 
Ft Lb Degr 


‘ees 


50/55 60 


Loosen 
Completely 


140 30 


60 





ORILL - 3 OLAMETER-1 DEEP 














IH Cylinder Head—142 Series 

A new type cylinder head is availa- 
ble for the International Harvester 
Model UD-14A Power unit and TD- 
14 (142 Series) Crawler Tractors. 
Here are the improvements made: 

(1) A water baffle is incorporated 
l-in. above the lower deck. 

(2) Clean-out holes are added and 
intake and exhaust ports improved. 

(3) A new cylinder head gasket 
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with elongated holes between cylin- 
ders 1 and 2 and 3 and 4 is now 
used. 

In conjunction with the new de- 
sign cylinder head, the crankcase is 
modified so that water holes to the 
cylinder head are revised. When a 
new cylinder head is ordered, the 
accompanying modification diagram 
will also be included. 

Old cylinder head gasket 50 675 


service section 





























Lube Oil for Cat Starting Engine 

The Fall of the year brings many 
types of weather. In the northern 
hemisphere, the days may be warm 
while the night may bring freezing 
temperatures. 

Under these conditions, the best 
solution is to use SAE 30 oil in both 
the starting engine and diesel crank- 
cases and after shutting the diesel 
down for the night, dilute the oil in 
the starting crankcase with kerosene. 
After adding kerosene, start the start- 
ing engine and operate just long 
enough to throughly mix the kero- 
sene and oil. 

Do not crank or start the diesel 
until the morning when you're ready 
for the day’s operation. If started 
and allowed to operate for only a 
few minutes, the diluted oil will be 
carried into the diesel engine crank- 
case. 

The small amount of diluent re- 
quired to thin the starting engine 
crankcase oil will hardly be notice- 
able when that oil is mixed with the 
oil in the diesel crankcase. Also, the 
heat from the diesel engine during 
the day’s operation will evaporate 
most of the diluent by the end of the 
day and if freezing temperatures are 
expected again that night, the same 
dilution procedure should be follow- 


ed. 


DD may be used with old cylinder 
head, 251 062 R81, but cannot be 
used with new head 277 297 R11 or 
277 493 R91. New cylinder head 
gasket, 278 754 R must be used with 
new cylinder head 277 297 R11 or 
277 493 R91. 

Injection tubing has also been re- 
designed to conform with cylinder 
head change. 


él 





Five Diesel Locomotives Pull 100-ton Ore Cars 


Six hundred modern ore cars, each capable of carrying 100 tons, are being placed in service carrying iron 
ore from Kaiser Steel’s Eagle Mountain, Cal., mine to its steel mill at Fontana. Conventional cars heretofore 


used in handling the ore could only load about 65 tons. 


A run of 100 of the new cars, built by the Southern Pacific RR, hauled nearly 10,000 tons of ore recently. This 
was said to be the heaviest load ever pulled over Beaumont Pass in Southern California. 
Five diesel locomotives were needed to control the weight down long grades. Fourteen diesel units with a 


total of 23,500 hp were needed on the upgrade of the Beaumont Pass. 


Woodward Holds 22nd 
Prime Mover Control Conference 

Over 100 technicians from 50 domestic and foreign 
companies attended the Woodward Governor Company’s 
Twenty-Second Prime Mover Control Conference in 
September. Some of these technicians are seen around 
a new, special Swiss jig borer recently installed. 

Each year engineers go to the Woodward plant in 
Rockford, Ill. to get a great amount of technical informa- 
tion on hydraulic governor applications. Sessions include 
classes on governors for diesel, dual-fuel, gas and gas- 
oline engines and for water and steam turbines and air- 
craft engines. 

The conference is open to all foreign and domestic 
industries using hydraulic governors, also to interested 
branches of the U. S. and foreign governments. 

Objectives are to acquaint conferees with fundamen- 
tal principles of Woodward governors; governor design 
and operation; and field maintenance and repair pro- 
cedures plus those requiring special attention at the fac- 
tory. Lectures and demonstrations range from basic 
governor theory, maintenance and operation to more ad- 
vanced technical subjects at the engineering level. 


Self-Contained Diesel For Pumping 

A 900-hp self-contained diesel set is being moved from 
the La Grange, Ill., plant of Electro-Motive Div. of 
G.M. to Lake Maracaibo, Venezuela. This SK-10 and 
an identical unit will be used by Sun de Venezuela, sub- 
sidiary of the Sun Oil Co., to pump crude oil from stor- 
age tanks into ships. 

The SK-10, features an EMD 8-cyl Model 567C en- 
gine with all accessories including fan and radiator 
mounted on a skid. Its overall length is 18 ft, width, 
7 ft-8 in. and height, 9 ft-8 in. to the top of the air filter. 
Dry weight of the unit is 31,500 lb. 

It is designed to meet the demand for stationary ap- 
plications requiring a complete engine set in the 900-rpm, 
900-hp class. 
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SAE National Transportation 
And Diesel Engine Meetings 

Potential applications and service 
of multifuel engines will be reviewed 
at a symposium. This will highlight 
the SAE National Transportation and 
Diesel Engine Meetings to be held 
October 20 through 24 at the Lord 
Baltimore Hotel in Baltimore, Md. 

The meeting program calls for a 
half-day symposium on October 23, 
and presentation of six technical pa- 
pers. These will reveal experience with 
multifuel engines as reported by mili- 
tary authorities, motor truck manu- 
facturers and various companies 
which have built and operated the 
engines on many different types of 
fuel. 

Some of the subjects to be covered 
by the technical papers include: utility 
engine combustion chamber deposits: 
diesel engines for light duty opera- 
tion; multifuel engines: cold starting 
diesels; supercharging free-piston en- 
gines; turbocharged diesel engines: 


and inter-cooling of diesel engines. 


Diesel-Generator Sets 
Shipped to South Vietnam 

Four 2865-kw diesel-driven gener 
ators are on the way to South Viet- 
nam from General Electric Company’s 
Schenectady, plant. These units will 
boost South Vietnam’s electric power 
capacity about 15%. 

The four units were purchased by 
the Indochina Water and Electric Co. 
Three units will be installed in a new 
power plant in Saigon. 

The GE generators are powered by 
Worthington SW-14, 16-cyl, vee-type 
supercharged diesels developing 4000 
hp at 428 rpm. They are rated 3581 
kva, 6700-v, 3 phase, 50 cycle. 

An AQI design, 500-v, unit will 
generate 2-phase, 50-cycle current at 
the utility’s present station at Pnom 


Peuh. 


Pittsburgh Railways 
Buys Mack Buses 

The Pittsburgh Railway Co., Pitts- 
burgh, Pa., has bought 14 Thermo- 
dyne diesel-powered transit-type buses 
from Mack Trucks, Inc. This brings 
to 24 the number of new Mack buses 
sold to them since last October. 
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2utomatic, timed lubrication 

you need to protect valuable 
machinery, eliminate downtime, cut 
maintenance costs. Wide range of 
Manze! Lubricators and controls. 

in single and multi-feed units. 

ll solve any lubrication problem 

WAY Etirzom ital! engineer will help 


select the model you need 


LUORICATERS 


WRITE FOR 
COMPLETE 
CATALOG giving 

‘ specifications and 
performance 
requirements to meet 
any of your 


lubricator needs 


an 
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wouigine Specialists in metering pumps and lubricators since 1898 
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Free Turbine: 
designed for strenuous 
duty and long service 
between overhauls. 
Chosen for R.N. and 
R.A.F. helicopters. 
Allows new flexibility 
in helicopter design. Its 
simplicity means 
economical and speedy 
maintenance. 





GAZELLE 1260/2000 s.h. p. 


DELTIC 9 or 18 cylinder Diesel: 

engine for merchant ships. Powers fast patrol 
boats and mine-sweepers of many Navies, 
police and passenger launches and the world’s 
most powerful diesel electric locomotive. 
Deltic Diesel Engines are designed for power 
outputs from 825 to 3,100 h.p. 





TURBO BLOWERS: 

available in seven sizes for diesel engines 
afloat and ashore. Napier blowers give 
maximum power increase with low fuel 
consumption. Now in service in 84 
countries. 


ELAND 3000/4000 e.h.p. Turbo Prop: 

heralds a new era of economy for the airline 
operator and cheaper fares for the 

air traveller. 

The Eland powers the Canadair 540 Airliner, 
the Fairey Rotodyne and the Westland 
Westminster Helicopter. 








DELTIC COMPAK 

A compact source of power, easily 
transportable to normally inaccessible 
places, comprising Deltic Diesel engine 
plus generator, radiators, fuel tanks, 
pumps, etc. Road, rail and skid mounted 
sets at 1,200 kW and rail mounted 
sets at 2,640 kW. Weight 35,000 
pounds. Envelope 24x8x11 ft 
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NAPIER 
ENGINES INC. 


Suit 909, Dupont Circle Building, 
1346 Connecticut Avenue N.W., 
Washington 6. D.C. 

Telephone: North 7-9300 


A subsidiary of D. NAPIER & SON 
LIMITED - LONDON - ENGLAND 


Partners in Progress with 
The ENGLISH ELECTRIC Company Ltd. 





Front view shows grille, passenger bubbles. 


Gas Turbine-Powered Car 

A new experimental gas turbine- 
powered Firebird has been built and 
tested successfully by General Mo- 
tors. Firebird III is designed around 
a single stick control system which 
eliminates the conventional steering 
wheel, brake pedal and accelerator. 

This Unicontrol handle combines 
all steering, braking, accelerating and 
parking functions. 

The two-passenger car uses electron- 
ics, transistors and computors to guide 
it automatically and control passenger 
comfort. 

Firebird II] uses a dual engine sys- 
tem. A 10-hp, 2-cyl, 53-lb, aluminum 
engine drives all accessories. This 
frees the 225-hp, 600-lb, Whirlfire 
GT-305 regenerative gas-turbine en- 
gine to drive the rear wheels through 
a modified Hydro-Matic transmission. 
The improved gas-turbine engine is 
lighter, more compact, 10% more 
powerful and consumes 25% less fuel 
than the gas-turbine engine in Fire- 
bird II. 

The first public display of Firebird 
III will be at the GM Motorama of 
1959, October 16, at the Waldorf- 
Astoria Hotel in New York City. The 
Motorama will move to the National 
Guard Armory in Boston on Novem- 
ber 8. 


Canopy lifts for access. Wheel is absent. 
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Mack Engineer Gets Top Award 

Jack F. Greathouse, New Develop- 
ment Supervisor, Engine Div., Mack 
Trucks, Inc. has won the John Wood- 
man Higgins Redesign Award for 
1958. 

This national design award is spon- 
sored by the Pressed Metal Institute, 
Cleveland, O. It was given to him for 
designing an engine manifold which 
saves 12 lb in weight and 40% in 
cost. 

The new design involves a change- 
over from sand cast aluminum mani- 
folds. Manifolds are now stamped in 
halves from sheet metal and then 
welded into a single unit. 


Worthingon Gas Engine For Sicily 
The Augusta Petrochimica Co. is 
completing a new synthetic ammonia 
plant whose product will be used in 
the production of fertilizers. It’s lo- 
cated near Priolo, Sicily. 
Compressed air for the plant will 
be produced by a centrifugal com- 
pressor driven by a Worthington 8- 
cyl, 2120-hp gas engine through a 
Voith fluid coupling and a speed-in- 
creasing gear (375/11200 rpm) for- 
nished by Renk-Augsburg (Ger- 
many). When completed in 1959, the 
plant will be one of the few installa- 
tions in Europe of a gas engine- 
driven centrifugal compressor. 


Mobile Power Plant For 
Emergency Use 

A 1000-kw “Electro-Mobile” power 
car, purchased recently by Saskatche- 
wan Power Corp. is filling a vital 
need in that Province. The 1440-hp 
diesel powering the unit was made by 
GM Diesel, Ltd., London, Ontario. 

Located on the Riverhurst-Moose 
Jaw line, the boxcar-size unit pro- 
vides service in case of transmission 
line breakdowns. It is completely au- 
tomatic. On receipt of a predeter- 
mined impulse, the controls can start 
the unit, synchronize and have the 
unit on the line in about 60 seconds. 
A 6-mile line was constructed to con- 
nect the power distribution system 
with the unit which is located on a 
railway spur. 


(Continued on Page 84) 
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THE CHOICE oF BETTER MECHANICS 


112 pages packed with information and pictures — over 
4,000 quality work-saving tools for on-the-job mainte- 
nance or in-the-shop overhaul. 


Your copy of the new Snap-on tool catalog is now ready. It puts 
the complete Snap-on line right at your finger tips. Use it as a 
ready reference and guide. 

You'll find full details on the wide range of high-quality hand 
tools — wrenches of all types and sizes, including special sockets 
for use on electric and pneumatic impact guns and a wide range 
of maintenance tools your mechanics need to service both light 
and heavy equipment. 

There’s page after page of Snap-on shop equipment — Anal-O- 
Scope engine analyzer; complete range of testing equipment; hy- 
draulic service jacks; pullers; torque wrenches; complete de- 
scriptions of Snap-on tool chests and cabs. 

Ask your Snap-on man or write us for your free copy of useful 
catalog “W.” 





NATIONWIDE TOOL SERVICE 


With branch offices and warehouses located in 58 cities 
throughout the U.S. and Canada, Snap-on can serve you 
wherever you are. 











SNAP-ON LOOLS 


Cc oS FR Ff oO weer Gy 1 
8064-J 28th Avenue e Kenosha, Wisseada 
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Diesel Nozzle Analyzer 

Leslie Hartridge Ltd’s diesel nozzle analyzer, now being distributed in 
the United States, has been improved. It is now fitted with a built-in fume 
exhauster and provided with a wide range of adaptors. Accurate testing of 
a nozzle is achieved by controlling the length of the injection period so that 
the action of the needle can be observed in slow motion. 


Incorporating a patented Presco-Time Recorder which permits time and 
pressure readings to be taken simultaneously, spray target and cabinet, and 
a quick-action injection holder, the analyzer enables a variable rate of flow to 
be achieved from nil to full demand of the nozzle orifice. Speed in testing 
is faciliated by quick-action injector clamps which eliminate delivery pipe 
and nut connections. 


Cold Weather Equipment Heater 

Cold weather problems, especially those concerning 
frozen and sluggish construction equipment can be con- 
siderably reduced with the use of MoPeCo Model GHE 
ventilating heater. This 110-lb unit made by Morrison- 
Pelsue Co., Denver, Col., is a portable heater delivering 
1200 cu ft of fresh, heated air through flexible, spring- 
reinforced ducts. A gasoline engine-powered blower 
forces the hot air onto equipment engines, transmissions, 
personnel enclosures and other parts which need to be 
warmed or repaired. 

All products of combustion pass harmlessly into the 
atmosphere. Hot air from the heater is safe, breathable 
air. Crews can easily repair or thaw inoperative major 
equipment by throwing a trap over the work area and 
running a duct into the bottom. 


Diesel-Powered Giant Earthmovers 

R. G. LeTourneau, Inc. has introduced what are said 
to be the largest self-propelled earthmoving scrapers 
ever placed on the market. These are in the 70 and 125- 
ton class—roughly equivalent to 50 and 100 cu yd 
capacity. First public showing of a 600-hp diesel-pow- 
ered 70-ton unit was at the American Mining Congress 
in San Francisco. 

Major difference between this and conventional scrap- 
ers is that each wheel of the new machine has an in- 
dividual d-c electric motor geared directly to its inner 
rim. This provides greater traction and working power 
under the payload. Motors (a-c) are used for steering 
and for manipulating the loading and unloading mecha- 
nisms. 


All electricity required is generated by a 600-hp Cum- 


mins diesel, coupled to LeTourneau-built a-c and d-c gen- 
erators under the hood. Power is transmitted by electric 
cables, avoiding use of mechanical drives. 


(Continued on Page 68) 
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PARTNER 
IN PROGRESS 
to the 


DIESEL 
INDUSTRY 


No other rings are backed by such rich 
resources in research and engineering. And no 
other ring manufacturer matches the Perfect 
Circle record in ring designs for all types of 
applications...automobiles, trucks, tractors, 
marine and aircraft...including rings for 
diesel duty designed in close co-operation 
with diesel manufacturers. 

No wonder so many big names in diesels 












Leading diesel manufacturers turn 
to Perfect Circle—with confidence! 


use Perfect Circles as original equipment... 
and for replacement service too. That’s a fact 
worth keeping in mind whenever you specify 
piston rings. And if you’re faced with any 
problem concerning rings, remember that you 
are welcome to consult with our engineering 
staff at any time. Perfect Circle Corporation, 
Hagerstown, Indiana; The Perfect Circle Co., 
Ltd., Don Mills, Ontario, Canada. 


PERFECT CIRCLE piston eines 
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Explosion-Proof Hour Meter 

A new explosion-proof hour meter. 
is available for use on diesel or gas- 
oline engines, fork lift trucks, gen- 
erators or air compressors which 
might be located in hazardous loca- 
tions. It is made by the John W. 
Hobbs Corp. a division of Stewart- 
Warner Corp. 






LONG LIFE 
Heavy-Duty 


TAKE-OFF 


Handles 5000 Pound Belt Loads 


Eliminates the Pilot Bearing 


Line-Type Hydraulic Filter 

A new line-type filter made by 
Marvel Engineering Co. can be used 
for coolants and lubricants, hydraulic 
oils, and fire-resistant fluids. It is 
applicable for pressures up to 150 
psi, up to 300°F. 

These strainers are made in sizes 
of 10, 20, 30, 50 and 75 gpm with 
choice of Monel wire cloth mesh 
sizes from 30 to 100. All units are 
available with or without by-pass 
valve. 








Heavy Duty 
Over Center 


Release and Main Bearings are lubricated for one year 


Main Bearings are 40,000 hour type 
Handles 5,000 pound Belt Loads 


Out-Board Bearings and Flexible Couplings eliminated 
Furnished with Single or Double Plate, Organic or Morlife 


faced Gear tooth Type Clttches 





Insure longer work life and reduce down-time with this NEW 
extra heavy-duty ROCKFORD POWER TAKE-OFF. 


SEND FOR THIS HANDY BULLETIN & 
aN Gives dimensions, capacity tables and complete | 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 
1301 Eighteenth Ave., Rockford, Ill., U.S.A. mmm Speed 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, 11. 


@800606e 








Power 
Take-Offs 





Reducers 


Improved A-C/D-C 
Tong Test Ammeters 


A new tong test a-c/d-c ammeter 
with improved features is now avail- 
able from the Columbia Electric Mfg. 
Co. It is said to be the only instru- 
ment of its type that measures both 
alternating and direct current. 

To operate the new unit just press 
the trigger and snap the tongs around 
an electrical conductor without 
breaking circuit or insulation. The 
tong test is available in eight different 
types and measures up to 1000 am- 


peres. 


Magnetic Metal Inspection 


Ferroflux, a low-cost, portable mag- 
netic inspection device said to effec- 
tively detect surface and sub-surface 
defects in ferro-magnetic material. 
The unit is now available from the 
Ferro Machine & Tool Corp. 

Light-weight and portability of this 
unit makes it possible to take it to the 
parts instead of taking the parts to the 
inspection device. This is especially 
desirable for use with larger equip- 
ment such as found in the construc- 
tion, automotive, locomotive and farm 
implement industries. 

The Ferroflux unit weighs only 23 
lb, and consists essentially of a “U” 
shaped 110-v electro magnet which 
operates at 0.175 kva. 


Fast, Cold Carbon Remover 


A new non-toxic, cold carbon re- 
mover, Lo-Tox 775, made by Octagon 
Process, Inc., is said to offer a fast, 
safe method of removing hard car- 
bonized oil, sludge and dirt from all 
diesel engine parts. Parts cleaned in 
Lo-Tox 775 are protected against 
rust through its inherent rust-in- 
hibiting property. 

The parts to be cleaned are placed 
in the tank of Lo-Tox 775 and do 
not require any attention until they 
are ready to be rinsed and used. Lo- 
Tox 775 removes dirt, grease, car- 
bonized deposits, lacquer and paint 
coinpletely to the bare metal. An in- 
hibiting agent prevents attack of non- 
ferrous metals, such as brass, bab- 
bitt, aluminum, etc. 
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New Method of Spray Cleaning 

Tysol Products, a division of 
Chemical Research Associates has a 
new method of spray cleaning diesels. 
The cleaning is done with their port- 
able Tysol Spray cleaning unit Model 
No. 525 and the Tysol Cleaning and 
rinse gun Model No. 500. 

Major advantages claimed are: 1. 
No heat required for cleaning or 
rinsing operations. 2. Controlled use 
of water. 3. Controlled spray pattern. 
4. Cleaning time reduced 50 to 75%. 
5. More thorough cleaning. 6 Model 
No. 500 Cleaning and Rinse Gun ad- 
justs for all unequal air and water 
pressures. 7. Completely portable. 





Transmission Combines Features 
of Converter With Power Shifting 

Borg-Warner Corporation’s Warner 
Gear Div., has developed a heavy-duty 
industrial transmission for use on lift 
trucks, front-end loaders, and other 
materials handling equipment. They 
are designed for use with either gaso- 
line or diesel engines. 

They are said to combine the most 
desirable features of torque convert- 
ers and fluid couplings with the added 
advantages of power shifting im one 
or two speeds for forward and revers- 
ing operations. Heavy torque require- 
ments, such as knifing under loads, 
starting on ramps, or towing and push- 
ing, are obtained with torque con- 
verters driving through low- or high- 
speed transmission gears. 

An operator can smoothly and ac- 
curately “inch” a lift truck into exact 
position and simultaneously maintain 
full engine power necessary to lift 
loads at top speed. This allows fast or 
slow movement with full positive con- 
trol and full power. 
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STORAGE BATTERIES 
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Outstanding records of dependability and economy have 
been achieved by NICAD batteries. 

They perform perennially “like new” . . . provide in- 
stantaneous power...operate virtually maintenance- 
free under extremely adverse conditions . . . withstand 
high ambients...never give off corrosive fumes... 
have excellent voltage regulation . . . will not deteriorate 
during extended periods of idleness. 

Ask us for complete information on NICAD engine 
starting batteries. NJCAD Division, Gould-National Bat- 
teries, Inc., Easthampton, Mass. Offices in New York, 
Chicago, San Francisco. 


ALKALINE 
STORAGE 
BATTERIES 
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ALL-IN-ONE CONTROL FOI 
HIGHER ENGINE EFFICIENCY 


By controlling cooling water or lubricating oil tempera- 
ture, this Sylphon Engine Control guarantees the engine 
temperature you need for maximum operating ef- 
ficiency minimum fuel consumption. And best of all, 
it detects temperature changes and adjusts valve 
openings as one complete unit—from one location. 





Polyamide Tubing For Fuel Lines 
Offer Big Savings 
Polyamide or nylon tubing, known 
as Nylatlow pressure tubing, is used 
on fuel lines on Sheppard diesels 
ranging from 25 to 100 hp. Savings 
POWER-PILL* fusion-type ome ee . I 8 
thermal element provides 
powerful response to tem- 
perature changes only. Not 
affected by pressure. 


over other tubings have reportedly 
averaged $1.75 per engine. This 
specially processed product, made by 
The Polymer Corp., Reading, Pa., is 
said not to embrittle, weaken or crack 
Tenperptect ... tellers under vibration and other conditions 
set for any specified op- 


erating temperature be- 
tween 120° and 190°F. 


present in industrial, construction or 
agricultural installations. 
No prebending or deburring is 


necessary when installing nylon 


Entire operating mecha- 
nism lifts completely out of 
the valve body. No break- 
ing of pipe connections if 
servicing is ever required. 


tubing. Overbending is not a prob- 
lem. Each length is positioned on the 
engine and coupled at each end with 


standard compression fittings. Vibra- 


tion is dampened and absorbed in the 

tubing rather than transmitted to 
Protected against damage these fittings. 
in case of temperature 
over-run. Simple, rugged 
construction minimizes 
servicing and maintenance. 


Kato Brushless A-C Generators 
A complete line of 50-, 60-, and 400- 


cycle brushless a-c generators has been 


SYLPHON ENGINE CONTROL 


developed by the Kato Engineering 
No. 1280 shown here has manual 


Co. 
Valve body and other , 
ports are corrosion-resist- ; Phe - - 
ant. Valve sizes 2" through both single and 3-phase output with 
6", pressures to 150 psig. all 


eperm e- 128 1 does not. Map- machines are available in 
val operator over-rides thérmal 
Pee permits verve te be standard commercial voltages. 
opened or closed at any time The 60-cycle, 3-phase sizes extend 
from 5 to 400 kw and the 400-cycle 


from 1 to 250 kw. 


SEND TODAY FOR CATALOG H-TD All 


are replaced with a system of rectifiers 


spark-producing components 


which change a portion of the a-c out- 
put to direct current. This direct cur- 
rent is fed to the exciter field poles. 
The a-c output of the revolving-arma- 
ture type exciter is in turn fed to a 
rectifier assembly and changed to 
direct current which is fed to the re- 


FULTON SYLPHON DIVISION «+ Knoxville 1, Tennessee 


volving-field poles of the alternator. 
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Engine Heater 

In winter, a pre-warmed engine 
means: quicker starts; longer engine, 
battery, and starter life; lower main- 
tenance costs; lower fuel consump- 
tion; lower storage costs (inside park- 
ing not necessary ) ; and lower oper- 
ating costs. An engine heater will do 
this for you. 

A new type engine heater on the 
market, made by Tech Products, Inc., 
operates on the principle of an electric 
water heater. 

The TPI unit consists of a 6-in long 
cylinder which contains a coiled heater 
element; an automatic bi-metal ther- 
mostat control; two outlet connections 
(one for receiving cold coolant from 
the system and the other for returning 
the heated coolant to the engine 
block); and a plug for connecting 
the unit to an electrical outlet. 

The cold coolant is fed by gravity 
pressure from the engine cooling 
system to the heater. The heater ele- 
ment heats the coolant and expansion 
of the heated fluid causes it to flow 
through the heater outlet back into the 
engine. When the temperature of the 
return coolant reaches 130°F., the 
unit automatically shuts off and will 
not go on again until coolant tempera- 
ture drops below 40°F. 


Line of Flexidynes Expanded 

An expanded line of Flexidyne dry 
fluid drives and couplings ranging in 
capacity from 4% to 1000 hp, has 
been announced by Dodge Mfg. 
Corp. Added to the line are three 
larger sizes and a new small size for 
low horsepower applications. 

The larger sizes include: an 18-in. 
diameter Flexidyne rated 200 hp at 
1200 rpm, as a drive for use with v- 
belts, or as a coupling for direct 
shaft-to-shaft connection; the 22CK, 
rated 800 hp at 1200 rpm, as a 
coupling; and a 27-in. coupling, 
27CK, rated up to 1000 hp at 900 
rpm. These have proved effective on 
a wide variety of applications iuclud- 
ing conveyors, mixers, pumps, 
crushers, etc. 

For medium light applications such 
as cranes, etc. a 6-in Flexidyne rated 
200 hp at 1800 rpm is available as a 
coupling or for use with V-belt 
drives. 
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Diesel Fuel Filter 


A new, small size, large area diesel 
filter is avatlable from the Fuel Injec- 
tion Div., Hartford Machine Screw Co. 


The Roosa-Master fuel filter con- 
sists of a top, an element, and a base. 
The top contains an air vent screw 
and directions for venting, draining 
and changing. 

The base contains inlet and outlet 
passages and a sump for collecting 


The element is in a metal canister 
that serves as the body. It is a unique 
spiral paper construction providing 
maximum filter surface area within 
minimum dimensions. About 560 sq 
in. of filtcring area are provided for 
low flow resistance. 

When the element becomes choked 
it is replaced without need of tools. 
Cost is less than that of replacing a 
throw-away filter assembly. Element 
is changed without disconnecting fuel 


water and sediment. 


lines. 


r initial cost 
lower service cost 


Compare and you will see the ROOSA 
MASTER fuel injection pump costs less. Use it 
and you will see that your service costs 

less. There are fewer parts to service and 
repair because of the unique design of 
ROOSA MASTER. It takes less space on your 
engine, and weighs less than 10 pounds. 
Even though small in size and light in weight 
one size serves either a 2, 3, 4, 6 or 8 
cylinder engine. 


“males 


& 


_— 


HARTFORD MACHINE SCREW CO., HARTFORD 2, CONN. 
DIVISION OF STANDARD SCREW COMPANY 


HE DIESEL THAT DEPENDS ON ROOSA MASTER 





people and plants 





E. W. Robinson 





White Diesel Appointments 
Edward W. 


named branch manager of the Phila- 


Robinson has been 
delphia region for the White Diesel 
Engine Div. of the White Motor Co. 
He replaces J. P. Hill, who is retiring. 

Mr. Robinson is a familiar figure 
in east coast marine circkes. He has 
serviced this area as vice president 
and manager of J. H. Mathis Co., as 
an applications engineer for a diesel 
manufacturer, and as a diesel engine 
salesman with another firm. 

Edward H. Glascock has joined the 
White Diesel Engine Div. of the White 


Motor Co. as sales representative. He 
will be in the New Orleans region, 
which includes Louisiana, southern 
Arkansas, Mississippi, and Alabama. 


Ted Gupton Moves To 
Pipe Line Technologists 
Pipe Line Technologists, Inc. 
Houston, has appointed Ted Gupton 
management engineer. Mr. Gupton 
recently retired from Alco Products, 
Inc. as district sales mgr. in charge 
of Alco’s Houston office. Prior to 
this, he was district mgr. in Kansas 
City for Alco’s 
the pipe line industry both nation- 


Diesel Div. covering 


wide and in Canada. 


New DeLaval Industrial 
Sales Engineer 

The De 
Poughkeepsie, N. Y., has appointed 
Philip E. Mitchell industrial sales en- 


Laval Separator Co., 


gineer. He will service Cleveland and 
surrounding industrial areas. 

A newcomer to De Laval, Mr. 
Mitchell is thoroughly familiar with 
centrifugal equipment, having over 
sixteen years’ experience in the centri- 
fugal machinery field. 


G. D. Hodgson 





Enterprise Sales Engineer 

Garrett D. Hodgson has been ap- 
pointed a contract sales engineer for 
Enterprise Engine & Machinery Co., 
a subsidiary of General Metals Corp. 
Hodgson, previously employed as an 
industrial sales engineer for Johns- 
Manville, will work out of Enterprise’s 
headquarters office in San Francisco. 





Maintenance costs running high? 


KEEP YOUR DIESELS CLEAN 
AT LOWER COST with 


i DIESEL 


CLEANERS 
For cleaning today’s diesels, you need a 


modern diesel cleaner. LIX Diesel Clean- 
ers are so effective—so sure, so fast in 
action—that cleaning time is cut to the 
very minimum. Lix soaks away every bit 
of grease, grime and caked carbon from 
lube oil coolers, torque converters, etc.— 
you don't have to brush or scrape even 
the dirtiest parts. Lix Diesel Cleaners are 
harmiess to all metals including aluminum 
and brass .. . safer (low in toxicity, and 
not a fire hazard) . .. and last longer 
without frequent charges. 









Diesel piston 
before removing 
caked carbon 
and film 


with 
BURGESS-MANNING 
SNUBBERS 
toa 


Whisper 


Whatever your diesel cleaning job, 
there's a LIX Diesel Cleaner for it—spray 
or soak tank types, electric equipment 
cleaners . . . NON-CHLORINATED. 





Stop that noise and profit through 


The same piston better neighbor and employee rela- 


after soak tions. Avoid compensation claims. 
cleaning with i bb mer 
LIX Diese! Write o lephone f li Burgess-Manning Snubbers are engi 

cleaner. ee ee ee neered to effectively correct your spe- 


covering your particular needs. 


cific noise problem. 





; Amazing new LIX 
1 CARBURETOR CLEANER 
(OF mIssOURI) ' cleans carburetors fast 
300 West 80th St. - Dept. D4! ang safely! Parts come 
KANSAS CITY, MISSOURI 4 out looking like new! 


CORPORATION 


9209 Sovereign Row, Dallas 35, Texas 
Libertyville, Illinois 
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diesel engine | 


1, Model KTP-50, Hydraulic Test Pump . . . designed 
for field service . .. portable . . . no bolts or 
clamps for leverage . .. many novel features. 

2. Model K-120, Universal Indicator . . . for high- 
speed automotive type diesels...can be adapted 
to larger engines for firing pressure readings. 








enters and C 
fe; all makes and models of diesel engines 
rianufactured in U.S.A. 


Kiene Adc 





ctors av 


3. Model V-10, indicator Valve . . 
not blow open . 

4. Model K-100, Cylinder Pressure Indicator . 
simple . . 
firing pressures on large horsepower engines. 

5. Model UTS-10, Portable, Universal Unit Injector 
Test Stand . . . checks all sizes in one fixture. 


— engines . . 


- rugged... will 
. - adaptions for all locomotives. 


- accurate ... for compression and 


Kiene Diesel Engine Test Instruments are recognized througn- 
out the industry for their accuracy and adaptability. They are 
designed for long service under most severe field conditions. 
Kiene equipment assures the proper maintenance of diesel 
. helps prevent costly down time. Get the facts on 
Kiene before you invest in diesel test equipment. 


Send for Descriptive Literature 





T. J. Kiely 





American Bosch Promotion 
Thomas J. Kiely has been appointed 
manager of the Chicago Regional 
Sales Office of the American Bosch 
Div. of American Bosch Arma Corp. 





Mr. Kiely joined American Bosch 
in 1921 and has served in various en- 
gineering and sales capacities. He 
went to the Chicago post from Cleve- 
land where he was manager of the 
company’s Regional Sales Office in 
that city. Previous to that, he had been 
attached to the Chicago Office for sev- 
eral years as a field engineer. 


Exide Names Field Sales Manager 

R. J. Muth, former Los Angeles 
branch sales manager for Exide In- 
dustrial Div. of The Electric Storage 
Battery Co., has been transferred to 
the Philadelphia 


headquarters as 


Diesel Power 


field sales manager. In the newly- 
created position under Exide’s sales 
manager, he will be responsible for 
all branch operations in the U. 5. 
This covers 16 regions with indus- 
trial battery sales and service facili- 
ties in 41 principal cities. 


W. A. Penner 


Worthirgton Deny -r District Mgr. 

Walter A. Penner has been appoint- 
ed manager of the Worthington Corp. 
Denver District Office. He replaces 
C. R. Walbridge who has resigned. 

Mr. Penner joined the Worthington 
Buffalo Div. in 1938 where he served 
as a test engineer for two years. Sub- 
sequently he served in various en- 
gineering and engineering sales ca- 
pacities at the corporation’s Washing- 
ton, D. C., San Francisco and Los 
Angeles district offices. 





C. H. Sanders 





C-B Southwest District Manager 

C. Horace Sanders is now South- 
West district manager for the Cooper- 
Bessemer Corp., Mount Vernon, Ohio. 
He fills the post formerly held by A. A. 
Burrell, who is retiring after 33 years 
of active service with C-B. 

Affiliated with C-B since 1927, Mr. 
Sanders served in the Company’s 
Shreveport, Louisiana office before 
joining the Dallas office in 1931. He 
was promoted to assistant South-West 
district manager in 1946 and now 
moves into the top spot vaeated by Mr. 
Burrell. 


Vernatherm Products Ma _ ger 
H. L. Walker is now product plan- 
ning manager of the Vernatherm pro- 
ducts of the Detroit Controls Div. of 
American-Standard, Detroit. 
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Forgings Firm Changes Name 

The National Forge & Ordnance 
Company, Irvine, Pa., has changed its 
name. It is now National Forge Co. 

The change was made to more ac- 
curately reflect its wide variety of in- 
dustrial products. They produce crank- 
shafts for diesel engines and gas com- 
pressors, molds for cast iron pipe, air- 
craft and missile parts, and heavy 
machinery components for more than 
100 industries including mining, pa- 
per, cement, and steel. 


| The World’s Leading Manufacturers of 





Harrison Radiator Div. Field 
Service Representction Expanded 

Harrison Radiator Div., G.M. 
Corp., Lockport, N. Y. has expanded 
and improved its field service repre- 
sentation throughout the U.S, 

Their field service engineers are no 
longer based in the home office in 
Lockport and traveling between Lock- 
port and various field service areas to 
which they are assigned. One is now 
assigned on a resident basis within his 
service area. This permits much closer 
contact with customers and makes it 
possible for field service problems to 
be solved more quickly and efficiently. 





FUEL INJECTION EQUIPMENT 






Depots and 
Service Agents 
in over 100 countries 


for Diesel Engines 







FUEL INJECTION EQUIPMENT DIVISION 
of 


LUCAS ELECTRICAL SERVICES, INC. 
Head Office: 501 West 42nd St., New York 
Sales Office: 14820 Detroit Avenue, Cleveland 7, Ohio 
West Coast: 5025-29 W. Jefferson Bivd., Los Angeles 16, California 
Branch Offices 
Canadian Distributors: 
Joseph Lucas (Canada) Ltd., Head Office: 11 Davies Avenue, Toronto 8, Ontario 
Branch Office: 3401 St. Antoine Street, Montreal 30, Quebec 
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Because of this wide coverage, each 
field service engineer will be able to 
gather the broadest, most comprehen- 
sive information regarding perform- 
ance and reliability of Harrison prod- 
ucts in the field. The total of all this 
information will be used by Harrison 
to constantly improve its products. 


C. E. Moore 





New Mack Plainfield Plant 


| Manager 


Eugene Moore is the new manager 
of the Mack Trucks, Inc., Plainfield, 
N. J., plant. He will be responsible for 
all plant production operations and 
The Plain- 


field factory is the manufacturing 


all mechanical services. 


| center for engines, axles, transmissions 


| and other major components used in 


Mack’s broad line of trucks, buses and 
fire apparatus. 

Until his present appointment, Mr. 
Moore had been with the Crown En- 
closure Div. of Crown Cork Seal Co., 
in Baltimore, as manager of manufac- 
turing. 


Fle: onic. Marketing VP 

Edward A. Malling has been ap- 
pointed vice president of marketing at 
Flexonics Corp. To accept this posi- 
tion, he resigned as manager of mark- 


eting for the Specialty Electronics 
| Components Dept. of General Electric. 


His new job was created as part of 
the new organization plan which Flex- 
onics has been putting into effect dur- 
ing 1958. In this position, Mr. Malling 
will be responsible for Flexonic’s 
complete marketing program. 


New Sinclair Research Lab. 

Sinclair Research Laboratories, 
Inc., a subsidiary of Sinclair Oil Corp. 
has established a research office in 
Detroit. Its purpose is to maintain a 
closer research liaison with the auto- 
motive industry. 

Walter G. Ainsley will be in charge 
of the new office. His function will be 
coordinator in research between Sin- 


clair and the automotive industry. 
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Oakite Appoints Technical 
Director 

Dr. Clarence Bremer, formerly di- 
rector of research, has been appoint- 
ed technical director of Odakite 
Products, Inc. He will be responsible 
for the company’s research and prod- 
uct development, and technical serv- 
ice laboratories. He has been a mem- 
ber of the company’s board of direc- 
tors since 1956, and with Oakite 
since 1942. 

Dr. Hugh Hodge is Oakite’s re- 
search laboratory manager and 
Charles Rack is head of the techni- 


cal service laboratory. 


Cummins Plans Plant Expansion 

The Cummins Engine Co., Inc., 
Columbus, Ind., plans the construc- 
tion of a major addition to its manu- 
facturing plant. Construction is to 
start late in 1958. The new facilities, 
costing over $6 million, including 
equipment, will provide about 300,- 
000 sq ft of additional floor space, an 
It will be the 


largest single building on present site. 


increase of 38%. 


It will include new engine test cells, 


——EE 





additional space for the assembly of 
marine engines, diesel-electric gener- 
ating sets, power units, and adequate 
export boxing areas and shipping 
docks. The new facilities will also in- 
clude an additional power house. 


Allison Expands Sales 
Organization 

The Allison Div. of GM has launch- 
ed a major selling drive for fully- 
automatic transmissions on medium 
and heavy highway trucks. The ex- 
panded sales organization is headed 
by J. K. Knighton. He has been ap- 
pointed assistant sales manager for 
highway transmissions. 

The expanded program contains 
three major parts: 

1]. Expansion in the selling organi- 
zation to increase selling contact with 
truck companies, etc. 

2. An increased advertising pro- 
gram in leading business and fleet 
trade publications. 

3. A series of spring and fall direct 
mailings to 50,000 fleet operators who 
are potential users of automatic trans- 
missions. 


The distribution of pockets that retain the 
lubricating oil on the bearing surfaces of 
Mecrome liners is as uniform as the rifling of 





bullets fired from the same gun! This means 
“break in” periods are rapid. The bearing 
surface has no large solid unetched areas that 
cause friction where the liners contact the rings. 
This even distribution of pockets also results in 
long liner life as there are no large soft spots 
that wear out prematurely. Keep diesels in 
service longer. Send us a trial order today. 


POROSITY 


as uniform as 
the rifling 

of bullets from 
the same gun! 
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A complete description of the many advantages 
obtained by this exclusive plating process. 

















1725 E. 27th ST. + CLEVELAND 14, OHIO > TEL.: MAin 1-0511 
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/ W CANADA: NATIONAL HARD CHROME PLATING CO. LTD., TORONTO, ONT. 


MECROME'| METAL FINISHERS, ING. | 








on Your 
Equipment 


VIKING PUMPS ADD 
BUILT-IN QUALITY 


Integral ly-mounted 
pump, 
flanged connection, 


If you are a manufacturer of machines requir- 
ing pumps, it will pay you to learn how a 
Viking rotary pump could add quality, as an 
integral part of your equipment. The stand- 
ardization of Viking Pumps on so many pieces 
of equipment in the industrial field proves 
their successful performance. 


so, if you manufacture ... 
Diesel engines Speed recording 


Paint application equipment 

equipment Asphalt distributors 
Transport trucks Hydraulic lifts 
Spraying equipment Oil well fracturing 
ice machines equipment 


Food and chemical 
processing equipment 


Ammonia systems 
Industrial burners 


Oil heaters Pipe line coating 
Feed mixers equipment 
Marine gear sets LP-Gas fuelers 


Dry cleaning equipment 
Milk trucks 
«+ » ask Viking to show you a pump that will 


help build quality into your equipment. To 
start, ask for folder Form 409D. 


Fuel delivery trucks 
and many othe:s . «6 


VIKING —the leader, 
not a follower, 
in Rotary Pumps 





Cedar Falls, lowa 
In Canada, it’s “ROTO-KING” pumps 








See our catalog in Sweets Industrial Construction 


and Plant Engineer's File. 
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Alco Model 251 Engine 

Two bulletins released by Alco 
Products, Inc. deal with their Model 
251 engine. One covers the engine 
thoroughly, detailing its specific fea- 
tures and applications. Photos illus- 
trate all major engine components. 
Diagrams and tables give dimensions 
and complete engine specifications. 
Modifications of the Model 251 for 
marine, dual-fuel and spark-ignition 
services are also discussed. 

The other bulletin deals specifically 
with application of this engine to on- 
shore and off-shore oil well drilling. 


Heat Exchanger Bulletins 

Advances in heat exchanger design 
have been made by engineers of the 
Yates-American Machine Co. of Be- 
loit, Wisc. Two new lines of heat ex- 
changers have been introduced. What 
these advances mean to you are dis- 
cussed in two bulletins. 

Bulletin HT-20 gives standard di- 






76 Pages—275 Illustrations 
56 Engine Reference Tables 
26 Parts Lists 


BACHARACH INDUSTRIAL INSTR. CO. © 200 N. BRADDOCK AVE., PGH. 8, PA. 


Send us FREE copy of your Diesel Shop Manual AD54 


We are: [] Fleet Operators 


(1 Injection 
[] Diesel Manufacturers 


NAME 


() Parts and Engine Distributors 


new literature 


mensions, materials, and engineering 
data on their new steam fixed-bundle 
models. 

Bulletin HT-21 gives data on their 
new stainless steel fixed-bundle heat 
exchangers which are said to give re- 
sistance to corrosion plus high 
strength and high thermal efficiency. 


Blackmer’s New Pumps Described 

Revised Bulletin 200 by the Black- 
mer Pump Co. provides up-to-date in- 
formation on their expanded line of 
rotary truck pumps. The complete 
range of Blackmer pumps with capaci- 
ties from 25 to 725 gpm at up to 100 
psi is covered. 

Another Blackmer bulletin de- 
scribes a new line of gear-head rotary 
pumps with a new helical gear reducer. 
Detailed in this Bulletin 110, are three 
series, the GX, GXS and GXU, pumps 
for handling petroleum products. 

Three basic styles of heavy-duty 
rotary pumps are described in Bulletin 





nd Lapping 
Tone Overhaul Stands 
Parts Dollies 


GM 7\ Engine Tools 
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CITY and STATE 











Standard or special models. 
All sizes and types for every 
industrial, mobile and marine 
use, intake or exhaust. 

Write for helpful 24-page 
catalog on choosing silencers 
and spark arrestors. 


Kittell Muffler & Engineering, Inc. 


1977 BLAKE AVENUE »* LOS ANGELES 39, CALIFORNIA 





170. These include: the HNL, with in- 
ternal anti-friction bearings; the HXL, 
with external anti-friction bearings; 
and the HNLJ, which is equipped with 
jacketed heads for steam circulation 
when handling extremely viscous 
liquids. 

A-C “Super-Seal”’ Open-Type 
Motors 

“Super-Seal” open-type motors 
suitable for many applications previ- 
ously requiring enclosed designs are 
described in a new Allis-Chalmers bul- 
letin. Available in all integral horse- 
power frames, *he motors are unaf- 
fected by moisiure, dust, dirt, oils, 
acids, and alkalies. 

In addition to lower cost as com- 
pared to totally-enclosed, fan-cooled 
designs, “Super-Seal” motors have a 
1.15 service factor which frequently 
permits using a smaller motor size. 
An example of how the motor saves 
30% on a typical pump drive is given 
in the bulletin. 


to Every Shop Operator 4 =S!ILENCERS AND 
SPARK ARRESTORS 
SHIPPED WITHIN 








AFTER RECEIPT OF ORDER 








15 years 
experience 
in silence, 
exclusively! 
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1958 Diesel Standard Practices | 

The 1958 Standard Practices for | 

low and medium-speed stationery die- | 

sel and gas engines published by the | 
Diesel Engine Manufacturers Asso- 

ciation is now off the press. | 

This 220-page, 20-chapter, fifth edi- | 

tion of the DEMA Standard Practices 

| 

| 

| 

| 

| 


AMOT ENGINE CONTROLS 


is prepared specifically for consulting 
engineers, diesel plant superintendents 


and operators. 
Standard Practices is the work of 





THERMOSTATIC VALVES, for jacket —. — a 
j . j ; water and lube oil temperature control. , used to shut down engines an 
an outstanding eaneemene of engineers Self contained, oddalen use no ex- compressors in event of oil pressure fail- 
whose every-day work in the factory ternal bulbs. Sizes |'/2" to 6". Temperature ure, overspeed, overheating of jacket 
and in the field qualifies them to write settings 75°F to 195°F. water or lube oil, etc. 


authoritatively on diesel engine con- 
struction, rating, selection, installa- | 
tion, fueling, lubrication, cooling, per- 
formance and operation. 

Essentially all changes recommend- | 
ed by such groups as NEMA, AIEE, | 
oil companies, etc. have been incor- | 
porated. In view of the purposes for 





VENTED GAS VALVE, diaphragm op- SAFETY CONTROL SWITCH will flash 

which the book is written, neither style | erated will shut off the fuel gas and vent warning signal, sound an alarm or close 

; the manifold when used on internal com- a solenoid fuel valve on overheating of 

or format were changed. | bustion engine applications. Made in 2”, jacket water or lube oil, or pressure fail- 
Some highlights of this edition in- 3" and 4" sizes. ure of lubricating system. 


clude up-to-date data on: high output 


superchargers and turbochargers; in- | AMOT CONTROLS CORPORATION 


take air cooling equipment; speed FIRST STREET & NEVIN AVENUE . RICHMOND, CALIFORNIA 
governing of internal combustion en- 
gine-generator units; lube oil char- 


acteristics; heating and cleaning of es 
residual fuel oils; gaseous fuels; gen- a FREE 8 PAGE BOOKLET 














\UBMCATING O8 QUALITY BY 





erator and electrical equipment; and | eomeveees | 
selection of engine sizes. TES ope. 


Kent-Moore Diesel Diognosis Kits | SERVICE, MAINTENANCE AND 
A new diesel diagnosis test kit is | PERIODS OF OVERHAUL ARE 
described in a bulletin by Kent-Moore DIRECTLY RELATED TO OIL 


Organization, Inc. | 
The Model J7333 kit is for use QUALITY. 
with the GM Detroit Diesel Series 51, 











71 and 110 engines. It is a modern This booklet is an authoritative survey of factors thet have direct bearing upon 
revision of the J4209 kits previously the difference between economical oil protection and maintenance . . and costly, 
: i ae less practical methods that spell increased engine down-time. Subjects covered 
available. are “Lube Oil Function” . . “Contamination Sources” . . “Methods Used to Test 
Instrumentation is provided for | for and Correct Conditions That Contribute to Higher Operation Costs." Easy 
checking: timing: exhaust back pres- to read, short and contains all the data that can be applied in daily maintenance 


and service. Write for your copy now. 


OIL FILTERS @ 
FILTER/SEPARATORS 


sure; air box, oil, and crankcase 
pressures; liner position; etc. Suit- 
able hose and bushings are included 
for connecting to slack-tube mano- | 
meters and pressure gauges included | 





in this kit. 
Speed can be checked with the 























| 
J7127 kit, included in the J7333 kit. | THE BRIGGS FILTRATION COMPANY, DEPT. 271, WASHINGTON 16, D. C. 
This consists of a precision tacho- Please send booklet as described, no obligation. 
meter with all the drive adapters re- Name .. ; 
quired for checking engine and ac- Company . 
cessory rpm. Address .. 
Diesel Power os 
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Speed Measurements 
Must Be Accurate 

If it is important that a test or 
measurement provide reliable infor- 
mation you must select the proper 
instrument for the test. 

James G. Biddle Company's copy 
of Bulletin 35 covers a wide variety 
of hand and fixed-types of speed- 
measuring instruments. Both electri- 
cal and mechanical type tachometers 
are illustrated and described. Appli- 
cation, selection and operation, data 
is given for each Model instrument 
available. 


NOTHING 
EQUAL 


THE 


OF VALVE SEAT 


GRINDIN 


~EXGLI USIVE WITH 
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Dynamometer Training Films 

The Dynamometer Div. of Clayton 
Mfg. Co. has completed two training 
films on the use of chassis dyna- 
mometers. These 35-mm, sound-strip 
films cover engine analysis, trans- 
mission and drive line trouble shoot- 
ing as well as the efficiency of chassis 
dynamometers for fast quality control 
tests. These films are available on a 
loan basis. 


Hydrotor Hydraulic Cranking 
Systems 

A 14-page, illustrated bulletin, en- 
titled, “From Arctic To Tropics-Hy- 
drotor Hydraulic Cranking Systems” 
by the American Bosch Div., Ameri- 
can Bosch Arma Corp., covers the fol- 


Designed Especially 
for Diesel Service! 


Only Hall-Toledo’s EDP Valve 
Seat Grinder can absolutely 
assure the mee rformance 
results by providing perfect 
valve seating. 
Whether you do your own 
valve work or have a diesel 
engine service organization 
handle it, be certain that 
HALL-TOLEDO equipment is 
used for faster, factory 
approved precision valve seat 
grinding. The MODEL EDP, 
especially designed for heavy 
duty diesel engines, will 
—— grinding wheels from 
"to 7” diameter. The Model 
EJ HALL-TOLEDO VALVE 
SEAT GRINDER is also 
available to precision grind 
smaller valve seats. 


Write today for information 
on the complete Hall-Toledo 

line for factory production or 
engine rebuilding work. 


UTH AVE., TOLEDO, GHIO 


lowing relative to the Hydrotor: what 
it is; how it operates; basic systems; 
cranking systems comparison; typical 
system diagrams; how to order; 
cranking motor specs; system com- 
ponents; how it is installed; and gives 
details of the Hydrotor on the job. 


Directory For Truckers 

A 28-page booklet for truckers, list- 
ing authorized GM diesel service out- 
lets in the U.S. and Canada, has been 
released by the Detroit Diesel Engine 
Div. of G.M. 

Entitled “Pocket Directory of GM 
Diesel Service Outlets”, the booklet 
is a handy glove-compartment item of 
specific use to “Jimmy”-powered 
truck owners and operators. A special 
illustrated section covering design 
features of the GM Division’s truck en- 
gine line is also included. 


Gould Pumps 


Bulletin 721.6 describing its line of 
single-stage, double-suction centri- 
fugal pumps with horizontally-split 
cases has been issued by Goulds 
Pumps, Inc. 

This 16-page bulletin includes a gen- 
eral description of Fig 3405 and Fig 
3406 pumps. Specifications, sectional 
views, charts showing materials of 
construction, parts list, and parts in- 
terchangeability, construction details, 
mechanical data, performanoe curves 
and dimensional data are also given. 


New Standards of Expansion Joint 
Manufacturers Association 

The first edition of Standards of 
Expansion Joint Manufacturers As- 
sociation has just been published. 

This edition contains up-to-date in- 
formation concerning the design, con- 
struction, application and testing of 
expansion joints for piping and other 
services. Much of this information has 
never been published in any text or 
reference book. For this reason it will 
be of real value to the thousands of 
manufacturers, contractors, engineers 
and Government officials who specify 
and purchase expansion joints. 

The format of the first edition is 
814-in. x 1l-in. with semi-flexible 
simulated leather cover and costs $1.00 


postpaid. 
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A-C Portable Diesel Generator Set 

Highlights of design, engineering 
and construction features of the re- 
cently introduced Allis-Chalmers 
G-226 portable, lightweight diesel- 
driven generator set are covered in a 
BU-412. It is available 
from the Engine-Material Handling 
Div., Allis-Chalmers Mfg. Co. 


Included are sketches showing in- 


new catalog, 


use application of the unit, engine 


cutaways, and photographs of numer- | 


ous important components. Specifica- 
tions of the basic generator set are 


also included. 


Fact File on Hard-Surfacing 

A hard-surfacing fact file is being 
offered by the Metal & Thermit Corp. 
For construction equipment shops 
and others facing hard-surfacing prob- 
lems daily, it gives helpful data on the 
Murex R line of 88 types and sizes of 
Hardex hard-surfacing electrodes and 
rods. Complete data for reference 
files is listed on convenient 3-in. x 5-in. 
cards which provide finger tip access 
to this information. 


Improved Fixed-Bundle Heat 
Exchanger 

The increasing demand for stand- 
ard stock, high-performance shell- 
and-tube heat exchangers has led to 
the development of a new line of 
fixed-tube bundle multi-purpose units 
by the Perfex Corp. 
5801-X covers these 


units in detail giving complete di- 


Catalog No. 


mensions for all models. It explains 
how these units can help you solve 
your heat transfer problems and high- 
lights the latest design advances that 
made this possible. 


Kato High-Voltage Generators 


Kato’s 50 and 60-cycle alternators | 


are adaptable to any engine with a 
standard SAE bell housing. Kato En- 
gineering Co. makes a complete line 
of flexible couplings and bell housing 
adaptors. These are supplied with 
their alternators and machining and 
drilling finished to customer specifi- 
cations. 

Bulletin HV 558 illustrates and de- 
scribes these alternators, accessories 
and controls in detail. It also gives 


ratings of all the units available be- | 


tween 60 kw and 400 kw. 
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EXHAUST VIBRATION 


new answers {suv 
{0 these nk PN ISHLIGNMENT 


“s--*"""5 ENGINE PULSATIONS 
DIESEL | wx 


OIL LINES 
IN ALLIED’S NEW DIESEL 
DATA BROCHURE 10-X-552 


This new fact-filled brochure gives latest 
Engineering Data on corrugated stee! and 
stainless steel Diesel exhaust and air intake 
lines . . . installation diagrams and tables 
plus analyses of Diese! engine pipeline 
problems . . . how Allied's 10-X and 21-X 
overcome vibration, expansion and con- 
traction, misalignment, engine 
pulsations, offset. 


WRITE, WIRE, PHONE 
FOR YOUR COPY TODAY! 


LLIED METAL HOSE Co. 


3747 Ninth Street, Long Island City 1, N. Y., STillwell 4-5173 


AIR INTAKE 









IF YOU OPERATE DIESELS 


you can 
cut down “lugging”... 
save fuel... 


lengthen engine life 
with 


TACHOGRAPH 


the recording tachometer 


The Wagner-Sangamo RPM Tachograph keeps your 
drivers posted on engine speed at all times—flashes 
a warning signal to warn of excessive engine speeds and provides 
supervisors with an accurate charted record to check operator 
performance. Model BB Tachographs are available for 12 or 24 
hour records and for 2500 or 3500 RPM maximum engine speeds. 
Find out NOW how a small investment in a Tachograph for 
every diesel you operate can pay big dividends by encouraging 
safer, more economical driving. Mail the coupon below. 


Wagner Electric 





ation 
6423 PLYMOUTH AVE. « ST. LOUIS 14, MO. 


Please send a copy of Bulletin SU-3 


Nome 


Cc 








pany 
Addr 
City State. 
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QUICK STARTS FOR COLD ENGINES* 
ALL YEAR... 


DOWN TO 65° BELOW ZERO 


Starting a cold engine without SPRAY STARTING 
FLUID is costly. Constant wear of the starting system 
. . . wasted man hours . . . equipment down-time .. . 
repeated engine strain, can be prevented with a pres- 
surized can of SPRAY STARTING FLUID. It’s so easy 
to use! Apply SPRAY STARTING FLUID into the air 
cleaner or intake air stream while cranking the engine. 
Continue spraying until the engine runs smoothly. Use 
SPRAY STARTING FLUID regularly for quick, easy and 
economical starting of diesel and gasoline engines. 
Start every work day with SPRAY! 


*Until the engine reaches norma! operating temperature it is a 


The Winona Intheblek 
Crankshaft Grinder 
has given fast, ac- 
curate service in the 
Automotive field for 
over 18 years. Now it’s 
available to the Diesel 
field. With a new large 
hook, the standard 
grinder will now grind 
shafts up to 342” in dia- 
meter in the block! 


cold engine. 


WINONA TOOL MFG. <0. 


SPRAY PRODUCTS CORPORATION 


P. 0. Box 844 - Camden 1, New Jersey 





Allis-Chalmers Catalogs 

Three new Allis-Chalmers catalogs 
give information on their diesel- 
powered harvesting equipment. 

Catalog +TL-1906 describes the 
No. 7 drive. Catalog No. TL-1905 
covers the new A-C forage harvester 
and forage and grain blower. Cata- 
log No. TL-1911 describes and gives 
specifications on the Model 90 All- 


Crop harvester. 


Silver Power Injection Equipment 


Silver Power of Los Angeles, 
Calif., offers replacement fuel injec- 
tors for Cummins diesels on an ex- 
change basis. 

A series of parts sheets illustrate 
and describe the injectors and explain 
how they're modified for better per- 
formance. Part number, orifice sizes, 
quantity per engine, etc. are listed 
for the proper injector for all Cum- 
mins engine models. Instructions are 


given on how to order them. 
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Oil Condition Indicators 

Guesswork is removed when you 
use Gerin’s oil condition indicator to 
determine if your lube oil needs to 
be changed. A bulletin by The Gerin 
Corp. explains how you can tell at a 
glance the viscosity condition of lube 
oil. 

The bulletin tells how the use of a 
meter protects the engine by warning 
you promptly, when due to dilution 
or other causes, lube oil viscosity has 
changed to such a degree that it is no 
longer safe to keep the oil in the en- 
gine. 

Plastic Steel Described 

Plastic steel and other products for 
metal working, and other industries 
are described in Devcon Corpora- 
tion’s latest catalog NI-103. A com- 
plete coverage of the chemical and 
physical properties of these products 
is made. The catalog also contains 
illustrated case history type applica- 
tions of plastic steel; Devcon C, the 
heat-resistant type; Devcon F, The 
aluminum putty; and Devcon WR, 
the wear-resistant type. 


Air-Operated Governor Test 
Stand 

Hill Machine Company’s air-oper- 
ated governor test stand is used for 
checking Woodward type SG, SGX, 
PSG and PM hydraulic governors. A 
bulletin published by Hill shows and 
describes the test stand, lists its ac- 
cessories, tells how it works and ex- 
plains how it is used. 


A-C’s D Series Utility Tractor 
Line 

A pictorial review of the Allis- 
Chalmers D-Series utility tractor line 
introduced recently by the Tractor 
Group, is given in catalog, UT-103. 
Photos showing various attachments 
for the D-Series in action tell the 
versatility story of the tractor line. 

Engineering, design and construc- 
tion features that combine with com- 
panion equipment to provide high 
power and performance are pictured. 
Also included are specifications and 
dimensions of the D-14 and D-17 
tractors. 
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FREE | 


FORM 
FOR 
Further 
FACTS 


if you would like further 


—— 


information on subjects 
advertised, new products 
described or new 


literature offered 


or 


if you would like to have 
RM lelor-}acMisiielasilc i ales mele, 
products er-services not 


currently appearing in 


diesel power 


you have only to indicate 
your requests on these 


postage free post cards 
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(in U.S. Only) 


Please rush me further information 


on the following products 


described on pages 


BUSINESS REPLY CARD 


DIESEL PUBLICATIONS, INC. 


80 LINCOLN AVENUE 


STAMFORD, CONNECTICUT 
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| DONT WANT TO 
MISS A SINGLE ISSUE 


Please enter immediately my subscrip- 
tion to DIESEL POWER 
[] | year at $4.00 


["] 2 years at $7.00 
(_J! enclose $ (_] Bill my company 


(PLEASE PRINT CLEARLY) 


TYPE OF BUSINESS 


STREET ADDRESS 
[ This is my home address ( office address 


ZONE STATE 


HAVE DIESEL POWER 
SENT TO YOUR HOME 
DIESEL —read it at your leisure . . . but indicate 


POWER your title and company as we need this 


Sn Lincoln Ave information for our files even if copies 


aaKead | Cale are addressed to your home. 











* °¢ * * or is this ‘a pass-along copy 
. with pages clipped ouf... 
months late dog-eared? 


DON'T MISS. OUT .on new developments — new 
techniques — new ideas for getting greater effi-— 


' ciency, cutting your costs . in every issue of 


DIESEL POWER 


GET YOUR OWN COPY EVERY MONTH—hove it 


_sent home where you can read it at your leisure 


. it costs so little—JUST 1'4r A DAY! 


me Oe a ee | ee 0 8) ae 9 8 
[eeley-) 4 to start DIESEL 
POWER on its way to you. 


SEND NO MONEY NOW- 
well be glad to bill you later 











MARINE 





EXCEPTIONAL 
OPPORTUNITY 


300 KW DIESEL GENERATOR SET 
Consisting of completely rebuilt 
GENERAL MOTORS 8-268A ENGINE 
450 HP at 1200 RPM on common base with 
FACTORY NEW KATO GENERATOR 
375 KVA 80% P.F. 3 phase 60 cycle 
208/120 volt or 480/227 volt 
Set also provides at 1000 RPM 
235 KW 50 cycle power at above voltages 
PRICE SUBJECT PRIOR SALE 
$13,950 F.O.B. 


FOR FULL INFORMATION CONTACT: 


Koropy 


CORPORATION 
HAWTHORNE, CALIFORNIA 








new products 


(Continued from Page 71) 


Centrifugal-Switch Governor 

The Pierce Governor Co. Inc., 
Anderson, Ind. has put a new series 
of centrifugal switch governors on 
the market. They’re for use as over- 
speed protection or for any switch 
sequencing operation involving the 
operation of single or multiple cir- 
cuits relative to speed. 

Its compact design minimizes in- 
terference problems. Sim plified 
mounting permits quick installation 
on any 7/8-18 tachometer outlet. 
This reduces installation time and 
costs. 


Diesel Power 


Diaphragm-Operated Gas Valve 

The line of model 2180 diaphragm- 
operated gas valves recently intro- 
duced by the Amot Controls Corp., 
for use on gas engines, can also be 
used as a remote-operated valves for 
starting air on both gas and diesel en- 
gines. Their pressure range is from 
20 psi to 300 psi. 

The valves feature: compact de- 
sign; no need for adjustments; sealed 
diaphragm operation; stems enclosed 
away from dirt; tight seating; large 
vent port; O-ring stem seal; and rec- 
tangular rubber valve seats. 


Dual Operator Sandblast Machine 

For use on large scale jobs, two 
sandblasters may now blast from one 
pot. The latest Clemco continuous 
action machine, Model CA 2460, is 
equipped with two blast hoses work- 
ing off two sand control valves. These 
machines are double-chamber types 
holding 1000 lbs of sand with auto- 
matic pop-up filling valves and 144-in 
piping. 

All blasting is done from the bot- 
tom chamber which permits refilling 
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GO RIGHT NOW 





Cai 
Hotstart 
electric pre-heater 








Just plug KIM into 

the electric circuit. 

It draws cold water 

from the engine, heats 

it, then circulates it back 
through the engine. Re- 
sult: quick starts regardless 

of cold weather; elimination 
of warm-up time; reduced en- 
gine wear and maintenance; re- 
sponsive power the instant it is 
wanted, Thousands in use. 


Write for literature. 


KIM HOTSTART 


MANUFACTURING COMPANY 


West 917 Broadway 
Spokane 1, Washington 


of the upper chamber without inter- 
rupting the sandblasting. The abrasive 
in the upper chamber automatically 
transfers to the lower chamber. 


Portable Hydraulic Motor Pump 

Tal Bending Equipment, Inc., has 
developed a 10,000 psi heavy-duty, 
portable hydraulic 
weighing only 65 |b. 

It can be used for pressing, push- 
ing or pulling bushings, bearings, 
shafts, pump pistons, arbor presses, 
lifting operations and pre-stressing 
of conduit. Also for any hydraulic 
repair tools in the shop, pressing 
small ceramics and powdered metal 
parts and wherever hydraulic power 


motor pump 


is used or can be used to replace 
mechanical power. 

According to E. G. Ewell, vice 
president-sales, the new vehicle will 
be the first cab-forward type with 
set-back front axle capable of accom- 
modating a diesel engine over 200 
horsepower. 

Mack gasoline engines af 150 and 
185-hp and Mack Thermodyne die- 
sels of 170 and 205-hp are used. 
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Tho perfect trio... 


. for the Diesel — shop. a 
vides the 
running essential tests on ajoction 
units and for re-conditioning in- 
jJector nozzles. 

HARTRIDGE NOZZLE Write for details today on utiliz- 

TESTER ing this perfect trio for outfitting 
the smaller service shop at moder- 
ate initial cost—or on adapting the 
units to speed service techniques in 
any repair shop. 





Compact bench model for 
precision testing any type 
injector nozzle Complete 
utility at low cost 


Over 25 years of 
continuous research 
and production 
hind every Hartridge 
machine. 


HARTRIDGE NOZZLE 
GRINDING & LAPPING 
MACHINE 
Insures perfectly concentric 


nozzle bodies and needles 
with a fine finish Its im- 


HARTRIDGE 
MODEL LE6 


1 2 
Laectron 
mense scope, speed and ease 


of operation cut nozzle serv- 
icing costs 


FUEL PUMP TEST 
BENCH 


Ta ’ P For testing and calibrat- 
Distributed Exclusively in the U. S. by ing all types of fuel 


pumps . . provides ut- 
DIESEL INJECTION raid ‘und eats 9” orate 
808 Union St. ° “Norfolk, Virginia modern combines — 


Telephone MAdison 2-3103 or 2-6730 

















BREAK THE “COLD BARRIER” 


Whot a TPt HEATER 
will do for you == 


CK STARTS. | 


*% QUICK 
3 LONGER LIFE. 
jc LOWER MAIN- 
* TENANCE cost. 
OWER FUEL 
i CONSUMPTION. 
LOWER LUBRI- 
CATING COST. 
$c LOWER STOR- 
AGE COST. 
LOW OPERAT- 
ING COST. 


ENGINE HEATER 


Now you can park your vehicles out 
in the teeth of the worst winter gales 
and yet keep their engines warm, ready 
for instant pullout. 

This low-cost thermo-syphon TP! En- 
gine pre-Heater, plugs into any stand- 
ord electric outlet and maintains a 
circulation of warmed water throughout 
the entire engine. 

Send now for bulletin giving full details, 
To wossure delivery, act now. 


TECH PRODUCTS, INC. 
615 Pennsylvania Ave., Elizabeth, N. J. 











(Continued from Page 65) 


Turbo-Tug Tows Jet Aircraft 

Use of conventional tractors has be- 
come impractical for large jet air- 
craft. This is because of the weight 
of the vehicle required, tow-bar loads, 
the low silhouettes of the newer 
planes, and the difficulty of ma- 
neuvering aircraft by tow bar. 

Turbo-tug, a _ lightweight, low- 
silhouette, gas turbine-powered ve- 
hicle overcomes these difficulties. 
Now in the prototype stage, it is near- 
ly ready for commercial production 
by Napco Industries, Inc. Minneapo- 
lis, Minn. 

The 47-in high, 9000 lb unit slips 


directly under the aircraft and is at- 


tached to the main landing gear axle. 
Once coupled to the landing gear it 
becomes an integral part of the air- 
craft and is controlled by the pilot. 

The Turbo-Tug is powered by a 
Boeing Model 502-10C, 270-hp gas 
turbine weighing 320 lbs. 


National Power Show 


More than 200 manufacturers of 
power and allied equipment have con- 
tracted for space in the 23rd National 
Exposition of Power and Mechanical 
Engineering. The exposition will be 
held at the New York Coliseum, next 
December 1 to 5. The display will be 
staged under the auspices of The 
American Society of Mechanical En- 
gineers, whose 78th Annual Meeting 
occurs concurrently. 





bp THE VELLUMOID COMPANY * WORCESTER, MASS. 





Hamilton Sagine Sales 

Diesels for a wide variety of ap- 
plications are being sold by Hamil- 
ton Engine Sales, Inc. of Portland, 
Oregon. For example, recent deliver- 
ies in the Oregon territory include: 
one 300-kw Allis-Chalmers generator 
set, trailer-mounted, with 100-hp elec- 
tric motor for crushing operations; 
one Allis-Chalmers model 6DAS-844 
power unit with a Rockford clutch; 
one Allis-Chalmers Model DAMR-273 
diesel engine with Capitol 2:1 hy- 
draulic marine gear for repowering 
a fishing boat; one Allis-Chalmers 
Model 4DA-182, and one model 2BD.- 
77 diesel pumping units; and one 
trailer - mounted 5-kw air - cooled 
American Mare generator set for 
emergency and standby lighting on a 
construction job. 
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(Continued from Page 84) 


Curtiss-Wright Gets Large 
Order For Earthmoving Equipment 
Delivery of the first five units of a 
$500,000 
equipment for major highway con- 


order for earthmoving 
struction has been made by Curtiss- 
Wright Corp. The order was placed 
by the Madonna Construction Co., of 
San Luis Obispo, Calif. It covers a 
fleet of nine self-propelled scrapers, 
each of 20-cu yd struck capacity. 

The South Bend Div. of Curtiss- 
Wright is producing and marketing a 
complete line of self-propelled and 
tractor-drawn scrapers and related 
under the 
name of Curtiss-Wright Construction 
Machinery. 

Delivery of the units is being made 
through Smith Booth Usher Co., Los 
Angeles, A C-W distributor. 


Ford Industrial Tractors 
A new line of Ford diesel-driven in- 


earthmoving equipment 


dustrial tractors and matching high- 
capacity loading and digging equip- 
ment has been developed by the Trac- 
tor and Implement Div. of Ford Mo- 
tor Co. A separate industrial franchise 
will be available to new and existing 
dealers. 

Details of the equipment will not 
be made public until dealers can be 
supplied. However, the new tractors 
are already on the production line at 
Ford’s Highland Park, Mich., Tractor 
Plant and new equipment for use with 
them is going into production at its 
Des Moines (lowa) Implement Plant. 

Because purely industrial equip- 
ment requires different types of serv- 
ice facilities, parts stocks, and trained 
manpower from farm equipment, the 
Division is putting into effect, through 
its distributors, a new industrial sales 
agreement. 

Industrial dealers will be located at 
strategic points across the U.S., Can- 
ada, Cuba, Mexico, and the Hawaiian 
Islands. 


Diesel Power 


Rock Island To Test Run 
Aerotrains 

The Rock Island Lines is test run- 
ning the first of two improved Electro- 
Motive Div.-built Aerotrains in their 
suburban service. The tests may re- 
sult in ultimate purchase of the two 
virtually new lightweight trains. 

Each Aerotrain has 10 air-conai- 
tioned coaches and is powered by a 
1200-hp diesel locomotive. 


Iran Shah Given M-M 
Diesel Tractor 


J. R. Duncan president of Minne- 
apolis-Moline gave the Shah of Iran 
the largest tractor made by M-M. 
The tractor was given to the Shah 
during his visit at the M-M plant. 
The Model GB diesel unit is to be 
delivered to the Shah in Teheran. 
This gift was made in acknowledge- 
ment of the Shah’s vital interest in 
farming and was presented in the 
name of the Board of Directors of 
the firm and also in the name of the 
firm’s distributor in Sabet- 
Pasal Co. 


Iran, 


Teacher Summer Workshop 

This summer, 580 teachers of auto- 
motive courses in high and vocational 
schools received instruction in latest 
automotive advancements in classes 
conducted in General Motors Train- 
ing Centers throughout the country. 

A total of 79 weekly programs 
covering 27 subjects was complete 1 
in 14 of the 30 training centers. Sub- 
jects included diesels, air suspension, 
fuel injection, and many others. 


Affording Maintenance At Less Cost 
.. . Specializing in REPLACEMENT Parts 
for CUMMINS ENGINES... 


Gears @ Camshafts 
injector Parts @ Water Pump Parts 
Fuel Pump Parts Rocker Housing 
Fuel Lines Assemblies 
Cylinder Heads @ Rocker Parts 
Valves, Seats, @ fash Rods 
Guides & Springs @ Cam Follower 

@ Pistons, Rings Parts 
& Si @ Hose Assemblies 


eae DIESEL, rats 


4650 E. Florence Ave., Bell, Calif. 


LUdiow 1-6082 t 
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THE VERY FINEST 
PLUNGER 


AND 


BUSHING 
YOUR ENGINE 
CAN USE! 


Precision Built for 
GM “71” Injectors 
Low Valve: 60,70, 80,&90mm 
High Valve: 60, 70, & 80mm 


DIESEL PARTS CO. OF CALIF. 


SACD 1800 East 12th Street 


Oakland 6, California 
USE BELL 
INJECTOR CUPS and TIPS 
STANDARD AND 21° FOR THE LEADING 
TRUCK DIESELS 
Years of proven service 
Volume production on automatic machines 
means SAVINGS 
We pass this on to the consumer 
Sold by all parts houses 
BELL DIESEL RESEARCH 
Pioneers in research and monufacture of 
high speed diesel injection equipment. 
P. O. Box 842, Glendale 5, Calif. 
Telephone: Citrus 1-4721 














CLEVELAND HONE & MFG. CO. 





CRANKSHAFTS 
New Process ROTOKROME Plated 
CAMSHAFTS REBUILT 


including railroads 


Connecting Rods Rebuilt 
Rotary Process Hard Chrome—Magno- 
fluxing—Electric Heat ie: Serving 
National, Diesel Equipped, Roilroads, 
Bus and Truck Companies. Write for 
prices. 


8816 Harkness Rd., CLEVELAND 6, OHIO 

















MIAMI — IN FLORIDA 
FLORIDA DIESEL & ELECTRIC CO. 
Authorized Service American Bosch 
Bendix-Scintilla Roosa-Master 
Service & parts for IHC- poe = ped 


GMC—Complete governor servic 
1930 N. Miami Ave. Phone FRanklin 1-7691 





NORTH CAROLINA 


advertisers index 


Albertson & Co., Inc. . ; ; 4th Cover 
Allied Metal Hose Co. 79 
American Bosch Arma Corp. 46, 47 
Amot Controls Corp. 77 


Bacharach Industrial Instrument Co. 
Bell Diesel Research 

Bendix Aviation, Scintilla Div. 
Briggs Filtration Co. 
Burgess-Manning Co. 


C.A.V. Ltd. 

Cities Service Oil Co. 
SJovelond Hone & Mfg. Co. 
cial Filters Corp. 





DIESEL INJECTION SALES & SERVICE 


fully equipped to service 
American Bosch, Bendix Scintilla, Caterpillar, Cummins, 
I-H and Roosa-Master and fuel systems 
Pieree, Marquette & Woodward governors 


3015 HILLSBORO STREET RALEIGH, N. C. 








MISSOURI 





DIESEL FUEL INJECTION SERVICE CO. 

9331 S. Broadway, St. Louis 25, Missouri Phone: Vernon 2-2121 
DISTRIBUTORS OF DIKSEL & GASOLINE INJECTION EQUIPMENT 
We service and stock parts for: 

American Bosch, Bendix Scintilla, Adeco Products, Cooper- Bessemer, 
Fairbanks Morse 0.P., Caterpillar Nozzles, Cummins Nozzles, ree, GM Th and 110, 
G.M. 567-278-268, Roosa Master, C. A. V., Woodward Governors, Pierce & 
Handy Governors, Pickering Governors. 











we do | thing - 


and we 
do it very well! 


linterstate 


diesel service incorporated 
2093 East 19th St., Cleveland 15, Ohio-PR 1-7726 


PRODUCTS SOLD THROUGHOUT U.S.AND CANADA 
BY DEALERS AND DISTRIBUTORS — INQUIRIES WELCOMED 


America’s largest GM fuel injector rebuilder 








REPLACEMENT PARTS 
for 


CUMMINS ENGINES 


models 
H — NH — JT —L—LR 
let us quote on all your wants for Cummins Engine RE- 
PLACEMENT PARTS. 
piston rings & sleeves, camshafts, upper rocker parts, 
cam follow parts. push rods, water pump parts, hose 


assemblies, fuel lines, injector parts, fuel pump parts, 
cylinder heads, lube pumps & gaskets. 


San Wright Corp., Utica Div. 


Daimler-Benz Aktiengesellschaft 

Davis Engineering Corp. 

De Laval Steam Turbine Co. 

Detroit Diesel Engine Div., G.M. Corp. 
Diesel Fuel Injection Svc., Inc. 

Diesel Injection Sales & Svc., Norfolk, V 
Diesel Injection Sales & Svc. 


Diesel Parts of Cal. (SACO} 
Erie Forge & Steel Corp. 


Florida Diesel & Electric Co. 
Fulton Sylphon Div. of Robertshaw-Fulton Co. 


Garrett Corp., The 
Gillett & Eaton, Inc. 


Hall-Toledo, Inc. 

Harrison Radiator Div., G.M. Corp. 3rd Cover 
Hartford Machine Screw Co. 7! 
Hercules Motors Corp. 31 
Houdaille Industries, Inc., Manzel Div. 63 


Illinois Testing Laboratories, Inc. 
International Nickel Co., Inc. 
Interstate Diesel Service, Inc. 


Kiene Diesel Accessories, Inc. 
Kim Hotstart Mfg. Co. 

Kittell Muffler & Engineering, Inc. 
Koppers Company, Inc. 

Korody Marine Corp. 


Lix Corporation 


MAN 

Manzel—A Div. of Houdaille Industries, 
Metal Finishers, Inc. 
Minneapolis-Honeywell Regulator Co. 
Morco, Inc. 


Napier & Sons, Ltd. 
Nicad Div., Gould-National Batteries, Inc. 
Nugent, Wm. W. & Co., Inc. 


Pacific Diesel Parts 
Perfect Circle Corp. 
Purolator Products, Inc. 


Rochester Mfg. Co. 
Rockford Clutch Div., Borg-Warner Corp. 


Shanahan, Leo M. Co. 
Snap-On Tools Corp. 
Spray Products Corp. 
Standard Oil Co. of California 
Sunnen Products Co. 


Tech Products, Inc. 

Texas Company, The 2nd Cover & | 
Thompson Products, Inc. 51 
Turner Brass Works 36 


Van Norman Automotive Equipment Co. 35 
Vellumoid Co., The _ 4 
Viking Pump Co. . 75 


Wagner Electric Corp. a : 79 
Wilkening Mfg. Co. . 3 
Winona Tool Mfg. Co. 80 


Zollner Corp. . scikcatcadalened Six aad averse 


LEO M. SHANAHAN CO. 


4274 So. Hoover St., Los Angeles 37, Calif. 
Adams 3-7208 Cable address — LEOSHAN 
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Drills hit 
rock bottom... 
Harrison keeps 
a engine 
Nip “ga raga 
|. steady ! 
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FROM GENERAL MOTORS ... TEMPERATURES MADE TO ORDER 
HARRISON-COOLED GM DIESEL POWER HELPS MAKE WAY FOR THE SEAWAY! 


EF 


Harrison Heat Exchangers 
—Top-Quality Products 
of General Motors Re- 
seorch and Engineering. 


HARRISON RADIATOR 


This drill barge bites through solid rock around the clock to clear the 

way for the Seaway. And Harrison-cooled GM Diesels provide dependable 
power every minute! Harrison heat exchangers are found on jobs 
where reliability and stamina are required. They’re rugged, reliable and 
always in control of vital engine temperatures. Every Harrison heat 
exchanger is the product of over 48 years’ experience .. . assuring you 
of top quality and engineering excellence. That’s why you'll find 
Harrison at work, cooling Diesels in every line of industry and defense. 


If you have a cooling problem, look to Harrison for the answer. 


- TEMP, 
oa Saal gon 
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Mave To ORDER 


(ARRIS ON tel 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS score 


DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 











15% more torque from 
the same air pressure 
while consuming 30% less 


air! Leh theme the ew 
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Cv impact io 


“Free as the air” is an expression which has little application to com- 
pressed air. Learn more about the truly remarkable efficiency of the 
new Sioux Air Impact Wrench. 








Unexcelled Performance and 
Durability.... 


Zoo \mpact Wrene 


When it comes to electric impact wrenches, here is the maximum in 
dependable power per dollar. Available in 44” or 5%” drive. 





Spin nuts on or off without touching them... it’s the mew SIOUX 
NUT ACCUMULATOR 


Action of the impact wrench removes nuts and spins them up into the PELICAN 
Pelican on a center stem. The stem will hold ten *4” or 13/16" hex nuts, pom a 
either 7/16” or 14” thread. Reverse action spins the nuts back on. Stems ™ po ” LOADED 
can be removed with their load of nuts and empty stems installed in their IMPACT WRENCH CENTER STEM 
place. Or, stems can be pre-loaded and placed in Pelican for assembly 

operations. 

The Pelican may be used with any '%” or 5%" 4 t 
square drive, air or electric impact wrench. || LOOK UNDER 
|| “TOOLS— 


ALBERTSON & CO., INC. |g 


SIOUX CITY, IOWA, U.S.A. 


NEW AIR IMPACT WRENCHES @ NEW AIR SCREWDRIVERS ¢ NEW “PELICAN” NUT ACCUMULATORS « 
ELECTRIC IMPACT WRENCHES ¢ DRILLS @ GRINDERS © SANDERS @ POLISHERS @e SCREWDRIVERS 
® PORTABLE SAWS « VALVE FACE GRINDING MACHINES @ FLEXIBLE SHAFTS « ABRASIVE DISCS 





